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Augusta, Maine, January 15, 1913.. 
To the State Water Storage Commission, Augusta, Maine. 

Gentlemen : — In accordance with the provisions of Chapter 
170, Public Laws of 191 1, I beg to submit the Third Annual 
Report of this Commission and recommend its publication. 

It is not practicable at the present time to report a final plan 
for the comprehensive development of the storage basins of 
the State as will tend to develop and conserve the water powers, 
for the reason that the appropriations have not been sufficient 
to make the necessary field examinations in the time allowed. 

Certain bills introduced into the present Legislature, the 
Seventy-sixth, provide for the creation of a Putlic Utilities 
Commission and the abolishing of the Water Storage Com- 
mission, but with the provision that the former Commission 
shall be vested with all the powers, duties and privileges of 
the latter, and shall have custody and control of all records, 
maps and papers pertaining to the office of the Water Storage 
Commission. This report may be the last one of the present 
Commission, but under the intent of the new law as proposed, 
the work could be carried forward by the Public Utilities 
Commission: 

Very respectfully, 

CYRUS C. BABB, 

• Chief Engineer. 
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REPORT OF THE CHIEF ENGINEER 

CYRUS C. BABB. 



LEGISLATION. 

The Seventy-fifth Legislature referred to the next legislature 
a bill prepared by the Chief Engineer providing for extensive 
control by the State of the construction of dams, the taxation 
of water powers and the regulations of storage reservoirs on 
the great ponds of the State. During the following two years, 
the bill was extensively modified and will be introduced into 
the Seventy-sixth Legislature. It is 'believed that the adoption 
of some suc'h bill is necessary in accordance with the provisions 
of the organic act creating this Commission, whereby the Com- 
mission is to report a comipre'hensive plan for the improvement 
and development of the water powers and storage basins of the 
State, a 



a Later. — The Legal Affairs Committee reported that the bill "ought 
not to pass" and this report was adopted by the Seventy-sixth Legisla- 
ture. 
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STATE WATER STORAGE COMMISSIOl^. 



FIELD OPERATIONS. 



Topographic Surveys. 

The Commission has continued the usual cooperation with 
the U. S. Geological Survey in the prosecution of topographic 
surveys throughout the State. 

The unit of publication is an atlas sheet showing a tract 
(quadrangle) 15' in extent each way or a'bout 215 square miles, 
varying with the latitude. The scale is i : 62,500 or about one 
mile to an inch. Contours, or lines of equal elevation, are 
shown with a 20-foot interval. These sheets are sold by the 
U. S. Geological Survey at the rate of ten cents a sheet. When 
fifty or more are ordered, the rate is $3.00. 

Fifty sheets have been issued for the State of Maine, named 
as follows: Eastport, Petit Manan, Cherryfield, Bar Harbor, 
Swan Island, Mt. Desert, Ellsworth, Deer Isle, Bluehill, Orland, 
Orono, Matimcus, Vinalhaven, Castine, Penobscot Bay (scale 
I : 125,000), Bucksport, Bangor, Tenants Harbor, Rockland, 
Monhegan, Boothbay, Wiscasset, Vassalboro, Waterville, Small 
Point, Bath, Gardiner, Augusta, Norridgewock, Anson, Bing- 
ham, The Forks, Casco Bay, Freeport, Lewiston, Livermore, 
Buckfield, Biddeford, Portland, Gray, Poland, York, Kenne- 
bunk, Buxton, Sebago, Norway, Dover, Berwick, Newfield, 
Fryeburg, Kezar Falls, North Conway, N. H., and Gorham, N. 
H. 

The Bryant Pond and Skowhegan quadrangles have been 
completed and preliminary lithographic copies have been issued. 
During 1912 field work was completed on the Bethel quad- 
rangle. This sheet completes the tier of quadrangles in this 
section of the State to the western boundary joining the Gor- 
ham, N. H. quadrangle. A lithographic copy of the Bethel 
sheet will probably be issued in April, 1913. Field work on 
the Skowhegan sheet was begun and completed dtiring 1912 
and, as mentioned above, lithographic copies of it have been 
issued. Primary triangulatiori has been extended to cover the 
Bumham, Washington Pond, and Waldoboro sheets with the 
idea of undertaking the topographic mapping of this section 
during 1913. 
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RIVER AND LAKE SURVEYS. 



River and Lake Surveys. 

Special river and lake surveys of many of the more impor- 
tant rivers and lakes in the State have been made. The result- 
ing river maps, generally on a scale of i inch to 2000 feet, 
show, not only the plan of the rivers with 5-foot contours 
along the banks, but also the profiles of the rivers. These maps 
are of great value in studying both developed water powers 
and undeveloped water power possibilities. From these maps 
can be obtained a close estimate of the total horsepower that 
can be developed at the various unutilized falls and rips, when 
studied in connection with the stream gaging work. 

The special lake maps are on varying scales of one inch to 
1,200 feet, 2,000 feet, 3,000 feet and 4,000 feet. Some large 
scale maps, one inch to 200 feet, of the outlets of a number of 
the lakes are also shown. These maps in general show the high 
water line, the low water line, and the 5-foot contour lines 
from 10 to 25 feet above the lake. Soundings are often shown, 
and occasionally several 5-foot subncontours.. These sub-con- 
tour lines are interesting, in that they represent the shore lines 
that would result if the lakes should be drawn down 5 or 10 
feet as the case may be. These lake maps are of special value 
in computing the capacity of the various lakes in cubic feet 
when their use as storage reservoirs is contemplated. 

Owing to the reductions in the appropriations and allotments 
the special River and Lake surveys had to be discontinued for 
the current year. However, the sheets noted in the 2nd Annual 
Report as unpublished, have been issued and the entire edition 
is now availaible for distribution except those sheets w'here the 
edition is exhausted. The following is a complete list of these 
maps as issued and as surveyed to date : 

River and Lake Surveys. 

Kisnnebec Basin. 

1. Kennebec River, Skowhegan to The Forks, Sheet No. i. 

2. Kennebec River, Skowhegan to The Forks, Sheet No. 2. 

3. Kennebec River, Skowhegan to The Forks, Sheet No. 3. 

4. Kennebec River, Skowhegan to The Forks, Sheet No. 4. 

5. Kennebec River, The Forks to Moosehead Lake. 

6. Kennebec River, Profile, Augusta to Moosehead Lake. 
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7. 

*8. 

*9. 

*io. 



12. 

13- 

14. 
15. 
16. 
17. 

18. 
19. 

20. 
21. 



23. 
24. 

25. 
26. 
27. 



29. 
30. 



STATE WATER STORAGE COMMISSION. 

Brassua Lake and plan of outlet. 

Wood Pond and plan of outlet. 

Attean Pond. 

Long Pond; Holeb Pond; Moose River, Moosehead Lake to 

Brasssua Lake. 
Flagstaff Lake; West Carry Pond; Spring Lake; Spencer Ponds; 

Middle Roach Pond; Lower Roach Pond. 



I. 
2. 
3. 
4. 

5. ^ 
Chesuncook Lake to Ambejejus 

Chesuncook Lake to Ambejejus 



PENOBSCOT Basin. 
Penobscot River, Bangor to North Twin Lake, Sheet No. 
Penobscot River, Bangor to North Twin Lake, Sheet No. 
Penobscot River, Bangor to North Twin Lake, Sheet No. 
Penobscot River, Bangor to North Twin Lake, Sheet No. 
Penobscot River, Bangor to North Twin Lake, Sheet No. 
West Branch Penobscot River, 

Lake, Sheet i. 
West Branch Penobscot River, 

Lake, Sheet 2. 
West Branch Penobscot 

Lake, Sheet 3^ 
East Branch Penobscot 

Sheet No. i. 
East Branch Penobscot 

Sheet No. 2. 
East Branch Penobscot 

Sheet No. 3. 

Chamberlain, Telos and Webster Lakes and Round Pond. 
Baskahegan, First and Second Grand and Allagash Lakes. 
Mattawamkeag River, mouth to No. Bancroft, Sheet No. i. 
Mattawamkeag River, mouth to No. Bancroft, Sheet No. 2. 
Mattawamkeag River, mouth to No. Bancroft, Sheet No. 3. 
Schoodic, Seboeis, Endless and Mattawamkeag Lakes and Pleasant 

Pond. 
West Branch Penobscot River, Chesuncook Lake to Seeboomook, 

Sheet No. i. 
West Branch Penobscot River, Chesuncook Lake to Seeboomook. 

Sheet No. 2. 



River, Chesu 


ncook.Lake to Ambejejus 


River, First 


Grand Lake to Medway, 


River, First 


Grand Lake to Medway, 


River, First 


Grand Lake to Medway, 



Androscoggin Basin. 

31. Androscoggin River, Brunswick to Umbagog Lake — profile only. 

Sheet I. 

32. Androscoggin River, Brunswick to Umbagog Lake — ^profile only, 

Sheet 2. 

33. Androscoggin River, Brunswick to Umbagog Lake — plan and 

profile, Sheet 3. 

34. Androscoggin River, Brunswick to Umbagog Lake — plan and 

profile, Sheet -4. 

35. Androscoggin River, Brunswick to Umbagog Lake — ^plan and 

profile, Sheet 5. 



* Edition exhausted. 
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RIViR AND I,AKE SURVEYS. 7 

2lS, Androscoggin River, Brunswick to Umbagog Lake— -plan and 

profile, Sheet 6. 

Z7> Androscoggin River, Brunswick to Umbagog Lake — plan and 

profile. Sheet 7. 

38. Androscoggin River, Brunswick to Umbagog Lake— plan and 

profile. Sheet 8. 

39. Androscoggin River, Brunswick to Umbagog Lake — plan and 

profile, Sheet 9. 

40. Androscoggin River, Brunswick to Umbagog Lake— plan and 

profile, Sheet 10. 

41. Umbagog, Lower and Upper Richardson Lakes, Sheet No. i. 

42. Mooselucmaguntic Lake 

43. Mooselucmaguntic and Richardson Lakes, Outlet plans. Sheet 

No. 3. 

Union River Basin. 

44. Abraham, Scammons and Molasses Ponds and Welbbs Pond Out- 

let, Sheet I. 

45. Alligator, Rocky and Spectacle Ponds, Sheet 2. 

46. Great Pond, Green Lake Outlet and Branch Lake Outlet, Sheet 3. 

47. Union River, Ellsworth to Great Pond, Sheet i. 

48. Union River, Ellsworth to Great Pond, Sheet 2. 



49. 
50. 
51. 
52. 

53. 
54. 

55. 



57. 
58. 
59.. 

60. 
61. 
62. 



Kennebec Basin. 
Dead River, mouth to Chain of Ponds, Sheet No. i. 
Dead River, mouth to Chain of Ponds, Sheet No. 2. 
Dead River, mouth to Chain of Ponds, Sheet No. 3. 
Dead River, mouth to Chain of Ponds, Sheet No. 4. 
Dead River, mouth to Chain of Ponds, Sheet No. 5. 
Dead River, Chain of Ponds and outlet; Jim Pond and outlet. 

Sheet 6. 
Dead River, South Branch; Tim Pond and outlet, Sheet 7. 
Spencer Stream; Little Spencer Stream; King and Bartlett Lake 

and outlet; Little Bartlett Lake and outlet; Baker Pond and 

outlet. Sheet 8. 
Dead River, Long Falls, special map, Sheet 9. 
Sandy River, mouth to Madrid, Sheet No. i. 
Sandy River, mouth to Madrid, Clearwater Pond and outlet, 

Sheet No. 2. 
Sandy River, mouth to Madrid, Sheet No. 3. 
Sandy River, mouth to Madrid, Sheet No. 4. 
Sandy River, mouth to Madrid, Sheet No. 5. 



Piscataquis Basin. 

63. Piscataquis River, mouth to Blanchard, Sheet No. i. 

64. Piscataquis River, mouth to Blanchard, and Schoodic Stream, 

. Sheet No. 2. 
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8 STATE WATER STORAGE COMMISSION. 

65. Piscataquis River, mouth to Blanchard, Sheet No. 3. 

66. Piscataquis River, mouth to Blanchard, Sheet No. 4. 

67. Piscataquis River, mouth to Blanchard, Sheet No. 5. 

68. Sebec River, mouth to Sebec Lake, Sheet No. 6. 

69. Sebec Lake and outlet, Sheet No. 7. 

70. Pleasant River, mouth to Katahdin Iron Works, Sheet No. 8. 

71. Pleasant River, mouth to Katahdin Iron Works, Sheet No. 9. 

72. Houston Stream, mouth to Big Houston Pond, Sheet No. 10. 

'JZ' Big Houston Pond and outlet; Silver Lake and outlet. Sheet No. 
II. 



Androscoggin Basin. 

74. Rangley Lake, Sheet No. i. 

75. Rangeley Lake outlet. 

76. Rangeley River; Kennebago River, Sheet No. 2. 

^^. Kennebago Lake; Little Kennebago Lake, Sheet No. 3. 
78. Rapid River; Pond-in-River. 



Hydrographic Surveys. 

Stream gagings, a special branch of sucfh surveys, are only 
considered in this section. This is one of the most important 
branches of work in cormeotion with the investigations of 
water storage and the development of water powers. The run- 
oflf of a stream, like the rainfall in its "basin, varies from day 
to day, month to month, and year to year. For the correct 
determination of the value of any stream for a storage develop- 
ment, a continuous record of its discharge should be available 
in order to determine the maximum, the minimum, and the 
dependable run-off from season to season. 

During the current year this important branch of the work 
has been continued, but with a decreased allotment from what 
it was during the previous two years. The results of the work 
for 191 2 are given in the following pages in their appropriate 
places under the respective river basins. 

The following is a list of the various gaging stations in the 
State that have been maintained from time to time with the 
length of record of each. 
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GAGING STATIONS. 

List of Gaging Stations in Maine. 

St. John River near Dickey, (1910-1911). 

St. John River at Fort Kent, (1905-1912). 

Allagash River near Allagash (1910-1911). 

St. Francis River near St. Francis (1910-1911). 

Fish River at Wallagrass (1903-1908). ^ 

Madawaska River at St. Rose du Degele (1910-1911). 

St. John River near Van Buren (1908-1912). 

Aroostook River at Fort Fairfield (1903-1910). 

St. Croix River at Woodland (1902-1911). 

St. Croix River near Baileyville (1910-1912). 

Machias River at Whitneyville (1903-1912). 

Union River at Amherst (1909-1912). 

Green Lake Stream at Lakewood (1909-1912). 

Branch Lake Stream near Ellsworth (1909-1912). 

West Branch Penobscot River at Millinocket (1901-1912). 

Penobscot River at West Enfield (1902-1912). 

East Branch Penobscot River at Grindstone (1902-1912). 

Mattawamkeag River at Mattawamkeag (1902-1912). 

Piscataquis River at Foxcroft (1902-1912). 

Cold Stream at Enfield (1904-1906). 

Kendtiskeag Stream near Bangor (1908-1912). 

Phillips Lake and outlets (1904-1908). 

•Moose River at Rockwood (1902, IQ08, 1910-1912). 

Moosehead Lake at Greenville (1903- 1906, stage only). 

Moosehead Lake at East Outlet (1895-1912, stage only). 

Kennebec River at The Forks (1901-1912). 

Kennebec River at Bingham (1907-1911). 

Kennebec River at North Anson (1901-1907). 

Kennebec River at Waterville (1893-1912). 

Roach River at Roach River (1901-1908). 

Dead River at The Forks (1901-1907, 1910-1912). 

Carrabassett River at North Anson (1901-1907). 

Sandy River at Farmington (1910-1912). 

Sandy River at Madison (1904-1908). 

Messalonskee Stream at Waterville (1903-1905). 

Sebasticook River at Pittsfield (1908-1912). 

Coibbo^eecontee Stream at Gardiner (1890-1912). 

Androscoggin River at Errol, N. H. (1905-1912). 

Androscoggin River at Gorham, N. H. (1903) fragmentary. 

Androscoggin River at Shelburn, N. H. (1903-1907, 1910). 

Androscoggin River at Rumford Falls (1892-1912). 

Androscoggin River at Dixfield (1902-1908). 

Presumpscot River at outlet Sebago Lake (1887-1912). 

Saco River near Center Conway, N. H. (1903-1911). 

Saco River at West Buxton (1907-1912). 
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Geoi^ogic Surveys. 

Cooperative work has been continued throughout the year 
between the U. S. Geological Survey and the State G>nunission 
in a systematic investigation of the geologic resources of the 
State. Field work has been confined to the Portland-Casco 
Bay quadrangle. 

Two geologic folios have been issued for the State, the Rock- 
land Folio and the Penobscot Bay Folio. The field work and 
descriptive text for the Eastport Folio are completed and the 
maps are now in the hands of the engraver. It is expected that 
the edition will be ready for distribution in 1913. 

The Frenchman Bay quadrangle lies east of the Penobscot 
Bay folio and will include the Mount Desert, Bar Harbor and 
Swan Island quadrangles. The field work has been completed 
by Prof. C. W. Brown of Brown University. During the 
progress of the work field conferences were had with him by 
Dr. George Otis Smith and Mr. E. S. Bastin. It is understood 
that the descriptive text is not yet completed for the folio. 

There will be found towards the end of this volume a report 
on the geology of the Rastport quadrangle by Messrs. Edson 
S. Bastin and Henry S. Williams and a preliminary report of 
the geology of the Portland and Casco Bay quadrangles by 
F. J. Katz. The last report is preliminary and subject to modi- 
fication if need be, as the result of further field work. 

A bibliography of Miaine geology has been compiled in the 
office of the Commission and is published at the end of this 
report. The greater portion of the information has been 
obtained from the various reports of the U. S. Geological Sur- 
vey on the Bibliography of the United States. Reports ex- 
amined are Bulletins Nos. 127, 188, 189, 301, 372, 409, 444, 
495, 524. Additional references were obtained from a card 
catalog of the f'ortland Society of Natural History, as kindly 
loaned by Mr. Arthur H. Norton, Librarian of the Society; 
and from a card catalog of Bowdoin College as compiled by 
the late Professor Leslie A. Lee, and the late Professor F. C. 
Robinson and loaned by Prof. Marshall P. Cram. 

During the progress of the cooperative field work, in con- 
nection with the study of the geology of the Rockland, Penob- 
scot Bay and Eastport folios, as well as in the field work on 
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GEOLOGIC SURVEYS. II 

The Granites of Maine and Road Materials of Maine, dupli- 
cate sets of specimens were collected by the geologists of the 
U. S. Geological Survey. The set for the Eastport folio was 
forwarded directly from Washington to the ofSce of this Com- 
mission. It was found through correspondence that the other 
sets were boxed and in a storeroom of Bowdoin College and on 
request, were forwarded to Augusta. By authority of the 
Governor and Council, arrangements were made with the cura- 
tor of the State Museum for the suitable arrangement of these 
specimens in cases in the Museum where they are now on 
exhibition. 
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PRECIPITATION. 



The following table gives the monithly precipitation record 
for 191 2 of the various stations throughout the State. It is 
a continuation of the tatles publisihed in die ist Annual Report 
on pages 45-59 and in the 2nd Annual Report on page 30. 
Opposite page 34 of the latter report is a map of the State 
showing lines of average annual precipitation. 



Precipitation at Stations in Maine for igi2. 



Soldier Pond 

Van Buren 

Presque Isle 

Houlton 

Eastport 

Ellsworth 

Patten 

Danf orth 

Chesuncook Dam. 

MiUinocket 

Orono 

Bar Harbor 

Greenville 

Eustis 

The Forks 

Bladison 

Farminston 

airfield 



Fairfiek 
Winslow. 
Maine Insane Hos- 
pital, Augusta. . 
Gardiner. 



XJpper Dam. 
Middle ' 



adle Dam 

Errol Dam 

Rumford Falls. . 
Livermore Falls. . . 

Lewiston 

North Bridgton. . . 

Songo 

Portland.. 
Cornish. . . 
Biddeford 
Asiscohos Dam, 

N. H 

Ponticook Dam. . 
Oorham, N. H. . . 



2.50 



1.60 
4.37 
1.72 



3.06 
3.43 
2.36 
2.87 
5.75 
4.63 
3.43 
2.10 
5.27 
4.24 
4.43 
3.30 

4.79 

, 4.89 

2.10 

1.91 

2.73 

.88 

.75 

.45 

.12 

.31 

4.86 

3.32 

1.80 



2.35 
3.19 
2.88 



2.60 



1.45 



3.21 
3.76 
4.36 
1.47 
2.03 
3.51 
1.98 
3.93 
5.95 
3.04 
2.57 
2.75 
4.82 
3.81 
3.88 
4.46 

6.23 

5.41 

2.27 

1.87 

2. 

3.19 

30 

26 

13 

15 

34 

75 

6.30 



2.42 
3.21 
1.92 



2.20 
2.34 
1.83 



1.62 



3.55 
3.20 
3.93 
5.28 



5.26 
5.34 
7.12 
8.05 
8.75 
6.32 
5.66 
5.06 
6.26 
6.52 
5.27 
5.27 

5.89 
6.11 
4.45 
5.56 
4.90 
5.51 
5.42 
5.00 
5.17 
5.26 
3.81 
5.30 
4.40 

6.22 
4.88 
4.59 



1.004.11 



1.830.52 1.49 



1.49 
1.86 
1.67 



3.45 
2.25 
3.47 
3.02 
3.23 
2.03 
2.27 
4.60 
4.50 
3.45 
3.14 
2.59 
2.83 
2.03 
3.35 
3.15 

2.38 
2.38 
1.99 
2.32 
2.64 
2.22 
2.79 
3.03 
2.95 
4.19 
2.50 
4.06 
2.60 

1.75 
2.23 
2.15 



2.74 
2.99 
5.44 
6.57 
5.14 
4.89 
4.28 
2.96 
3.55 
2.64 
2.26 
3.54 
4.40 

6.28 
5.41 
4.29 



1.84 

1.60 

1.67 

2.90 

4.00 

2.54 

4.64 

3.65 

3.11 

3.88 

4 

4.22 

3.20 

3.73 

3.53 

2.00 

2.19 



29 
42 
10 
32 
91 
88 
41 
45 
82 
15 
91 
66 
70 

4.26 
3.73 
5.67 



4.13 

4.17 

1.64 

93 

25 

28 

68 

47 

81 

3.14 

2.29 

3.62 

3.30 

2.12 
1 

2.88 



92 
38 
2.78 
0.95 
2.86 
5.22 
4.61 
3.26 
4.42 
6.34 
2.92 
5.73 
4.17 
3.58 
2.00 
5.17 
4.62 
2.59 
3.52 

4.23 
4.64 
2.69 
2.28 
3.52 
3.70 
4.85 
4.24 
3.84 
3.22 
3.58 
3.82 
3.70 

2 

2.68 

2.83 



.28 
42 
02 
30 
83 
.74 
21 
.90 
.36 
,74 
27 
47 
14 
68 
66 
26 
66 
69 
46 

69 
65 
38 
47 
78 
54 
79 
82 
62 
32 
16 
09 
50 

2.26 
3.19 
2.49 



36.22 
38.05 
43.63 

39!93 
42.93 
48.57 
47.83 
69.47 
46.10 
38.62 
33.67 
52.17 
44.64 
38.69 
38.20 

42.97 
44.45 
32.10 
33.63 
37.47 
39.33 
42.71 
42.16 
40.52 
38.96 
41.19 
41.73 
42.30 

35.32 
36.60 
36.44 
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DOMESTIC WATER SUPPLY COMPANIES. 



The following list gives the names of water companies in 
this State, according to the records of this ofSce, serving the 
towns in question with a domestic supply of water. It is the 
intention to obtain ultimately information regarding the physi- 
cal features of the various plants; the nature of the supply, 
wliether gravity, direct pumping or pumping into standpipe; 
the pressure ; the amount of water consumption and the like. 



Domestic Water Supply Companies. 



Andover 

Andover* Water Co. 
Ashland 

Ashland Light & Water Co. 
Auburn 

Auburn Water Works 
Augusta 

Augusta Water District 
Bangor 

Bangor Water Board 
Bar Harbor 

Bar Harbor Water Co. 
Bath 

Maine Water Co. 
Belfast 

Belfast Water Co. 

Penobscot Bay Water Co. 
Benton 

Kennebec Water District 
Berwick. 

Berwick Water Co. 
Bethel 

Bethel Water Co. 
Biddeford 

Biddeford & Saco Water Co. 
Bingham 

Bingham vVater Co. 



Bluehill 

Bluehill Water Co. 
Boothbay 

Boothbay Water Co. 
Boothbay Harbor 

Boothbay Harbor Water Co. 
Brewer 

Bangor Railway & Electric 
Co. 
Bridgton 

Bridgton Water & Electric 
Co. 
Bristol 

Twin Village Water Co. 
Brownville 

Brownville-Maine Water Co. 
Brownville Junction 

Williamsburg & Brownville 
Water Co. 
Brunswick 

Brunswick & Topsham Wa- 
ter Co. 
Buckfield 

Buckfield Water Power & 
Electric Light Co. 
Bucksport 

Bucksport Water Co. 
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Calais 




Faknouth 


Maine Water Co. 




Foreside Water Co. 


Camden 




Farmington 


Camden & Rockland Water 


Farmington Water Plant 


Co. 




Farmington Falls 


Cape Elizabeth 




Farmington Falls Water Co. 


Shore Acres Water Co. 




Fort Fairfield 


Caribou 




Frontier Water Co. 


Caribou Water, Light 


& 


Fort Kent 


Power Co. 




Fort Kent Water Co. 


Castine 




i-oxcroft 


Castine Water Co. 




Dover & Foxcroft Water 


Acadia Aqueduct Co. 




District 


Cherryfield 




Frankfort 


Cherryfield Water Co. 




Hillside Water Co. 


Chesterville 




Franklin 


Farmington Falls Water Co. 


Franklin Water Co. 


Clinton 




Freeport 


Clinton Water Co. 




Freeport Water Works 


Columbia Falls 




Bibbers Island Water Dis- 


Columbia Falls Water 


& 


trict 


Electric Light Co. 




Friendship 


Corinna 




Friendship Water Co. 


Corinna Water Co. 




Fryeburg 


Cumberland 




Fryeburg Water Co. 


Foreside Water Co. 




Gardiner 


Damariscotta 




Gardiner Water District 


Portland Power & Develop- 


Gorham 


ment Co. 




Gorham Water Co. 


Twin Village Water Co. 




Greenville 


Danforth 




Greenville Water Co. 


Danforth Water Co. 




Guilford 


Deer Isle 




Guilford Water Co. 


Lily Water Co. 




Hallowell 


Dexter 




Hallowell Water Works 


Dexter Water Board 




Hampden 


Dover 




Hampden Water Co. 



Dover & Foxcroft Water Harrison 
District Harrison Water Co. 

East Machias Hartland 

East Machias Light & Wa- Hartland Water Co. 

ter Co. Hebron 
Eastport Hebron Water Co. 

Eastport Water Co. Hermon 
Eden Hermon Water Co. 

Bar Harbor Water Co. Higgins Beach 
Ellsworth Scarboro Water Co. 

Bar Harbor & Union River Houlton 
Power Co. Houlton Water Co. 
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Island Falls 

Island Falls Water Co. 
Isle au Haut 
Isle au Haut Water Co. 
Jackman 

Jackman Water Co. 
Jonesport 



Mount Desert 

N. E. Harbor Water Co. 

Seal Harbor Water Co. 
Naples 

Naples Water Co. 
New Portland 

North Village Water Co. 



Jonesport Light. & Water Co. New Sharon 



Kennebunk 

Mousam Water Co. 
Kezar Falls 

Kezar Falls Water Co. 
Kingfield 

Kingfield Water Co. 
Kittcry 

Kittery Water District 
Lewiston 

Lewiston Water Works 
Liberty 

Liberty Water Co. 
Lincoln 

Lincoln Water Co. 
Lisbon 

Lisbon Water Co. 
Lisbon Falls 

Lisbon Falls Wafer Co. 
Livermore Falls 



Farmington Falls Water Co. 

New Sharon Water Co. 
Newcastle 

Twin Village Water Co. 
Newport 

Newport Water Co. 
Nobleboro 

Twin Village Water Co. 
Norridgewock 

Norridgewock Water Works 
North. Berwick 

North Berwick Water Co. 
North Bridgton 

North Bridgton Water Co. 
North Haven 

North Haven Water Works 
North Parsonsfield 

North Parsonsfield Water 
Co. 



Livermore Falls Water Dis- North Yarmouth 



trict 
Lubec 

Lubec Water Works 
Machias 

Machias Water Co. 
Madison 

Madison Water Co. 
Mechanic Falls 

Mechanic Falls Water Co. 
Mexico 

Rumford ft Mexico Water 
District 
Milibridge 

Milbridge Water Co. 
Millinocket 

Millinocket Water Co 
Milo 

Mik) Water Co. 
Monson 

Monson Water Co. 



North Yarmouth Water Co. 
Northeast Harbor 

Northeast Harbor Water Co. 
Norway 

Norway Water Co. 
Oakland 

Oakland Water Co. 
Ogunquit 

Ogunquit Water Co 
Old Orchard 

Biddeford & Saco Water Co. 
Old Town 

• 'Bangor Railway ft Electric 
Co. 
Orono 

Orono Water Co. 
Patten 

Northern Penobscot Water 
Co. 

Patten Water Co. 
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STATE WATER STORAGE COMMISSION. 



Phillips 

Phillips Water Co. 
Pittsfield 

PittsfieW Water Works 
Portland 

Portland Water District 
Presque Isle 

Presque Isle Water Co. 
Pine Point 

Prouts Neck Water Co. 
Prouts Neck 

Prouts Neck Water Co. 
Randolph 

Gardiner Water District 
Rangeley 

Rangeley -Water Cc 
Richmond 

Richmond Water Works 
Rockland 

Camden & Rockland Water 
Co. 

Rockland Water Co. 
Rum ford 

Rumford & Mexico Water 

District 
Sabattus 

Sabattus Water Co. 
St. George 

St. George Water Co. 
Sanford 

San ford Water Co. 
Sangerville 

Sangerville Water Co. 
Searsport 

Searsport Water Co. 

Penobscot Bay Water Co. 
Shawmut 

Shawmut Water Co. 
Skowhegan 

Skowhegan Water Co. 

Coburn Aqueduct Co. 
Somesville 

Somesville Water Co. 
South Berwick 

South Berwick Water Co. 



Southwest Harbor 

Southwest Harbor Water Co. 
Springfield 

Springfield Water Co. 
Springvale 

Springvale Aqueduct Co. 
Standi sh 

Standish Water Co. 
Stockton Springs 

Stockton Springs Water Co. 

Penobscot Bay Water Co. 
Stonington 

Stonington Water Co. 
Stratton 

Stratton Water Co. 
Strong 

Strong Water Co. 
Sullivan 

Sullivan Harbor Watet Ca 
Swans Island 

Swans Island Water Co. 
T. A. R. 7, W. E. L. S. 

Northern Water Co. 
T. 3, R. 5, B. K. P. E. K. R. 

Greenville Water Co. 
Union 

Union Water Co. 
Van Buren 

Van Buren Water District 
Veazie 

Bangor Railway & Electric 
Co. 
Vinalhaven 

Vinalhaven Water Co. 
Waldoboro 

Waldoboro Water Co. 
Warren 

Warren Water Supply Co. 
Waterville 

Kennebec Water District 
Weld 

Weld Water Co. 
Wells 

York Shore Water Co. 

Mousam Water Co. 



Digitized by 



Google 



DOMESTIC WATER SUPPI^Y COMPANIES. 



17 



West Farmington Winthrop 

Suburban Water District Hillside Water Co. 

West Skowhegan Winthrop Cold Spring Wa- 

West Skowhegan Aqueduct ter Co. 



Co. 
Westfield 

Westfield Water Co. 
Wilton 

Wilton Water Co. 
Winn 

Winn Water & Power Co. 
Winslow 

Kennebec Water District 
Winter Harbor 

Grindstone Neck Water Co. 
Winterport 

Winterport Water Co. 



Winthrop Water & Drainage 
Co. 

Gales System 
Wiscasset 

Wiscasset Water Co. 
Woodland 

Woodland Water Co. 
Yarmouth 

Yarmouth Water Co. 
York 

York Shore Water Co. 
York Harbor 

York Shore Water Co. 
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LAKE STORAGE. 



The final plan for the development and regulation of a reser- 
voir system should he based on accurate and detailed topo- 
graphic maps of the several reservoir sites similar to the maps 
described on page 5 which this department is issuing from 
time to time as the surveys are completed. Such maps should 
show the high and low water lines, a number of contours above 
high water up to the limits of practical storage and a number 
of sub-contour lines or down to the limits to which the lakes 
may be drawn. From such maps, accurate determinations of 
the storage capa<?ities for varying heights can be determined. 
It will be many years, however, before such detailed maps of 
all the lakes and ponds of the State can be prepared. 

Meanwhile, this department has imdertaken the planimeter 
measurements of all the lakes and ponds in the State as can 
be found on the best maps available. For this purpose the 
following maps are used: the special lake maps as issued by 
this department; the regular topographic sheets of the U. S. 
Geological Survey ; the township plans in the office of the State 
Assessors ; many private recent reservoir and township maps on 
file in this office ; and in a few cases county atlases where more 
accurate maps were not available. 

The lake and pond areas as thus determined are given in the 
following pages under appropriate river basins. There is also 
given in the same tables an estimate for each lake of the amount 
of present storage both in feet and cubic feet and also of the 
possible storage in feet and cubic feet. For many of the sites 
more or less accurate information on this subject is available, 
that is, the amounts in cubic feet of 'both present and possible 
storage. Most of these reliable data are given in the ist AnnuaJ 
Report under the subject headings of lake storage. For other 
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lakes and ponds, reports were at hand on the storage in feet, 
such as heights of dams, etc. In a large number of cases, how- 
ever, no suoh information was available and an estimate of 
height was made and the corresponding capacity in cubic feet 
computed. In the capacity tables in -the following pages, wher- 
ever the heights appear as 5 feet or 10 feet it is in almost all 
cases the assumed or estimated height of storage. For instance, 
under present storage, when it was known that there was a 
dam at the outlet of a pond and no other information was 
available, the height was put as 5 feet. The height of possible 
storage depends on a number of factors; as to whether the 
drainage area above is sufficienit to contribute the amount of 
water to fill the reservoir to that height; whether the topo- 
graphy at the dam site is such that it will be feasible financially 
to build the dam ; or whether settlements around the shores of 
the lake wiH permit raising to the height as contemplated. In 
the various capacity tables, these detailed studies have not been 
made on the 5 and lo-foot assumed heights. After scanning 
the base map of the State, compiled in this office, if it was 
thought the drainage area was small or if any local conditions 
were known to exist, as settlements around the lake in question, 
the smaller height, that is, 5 feet, was adopted. In other cases 
the lo-foot height was used. It is believed that this S-foot or 
10- foot height of possible storage is a fairly conservative figure 
to adopt for all the lakes and ponds in the State where exact 
information as to storage capacities was not available. It was 
found necessary to make some such kind of an estimate of 
total storage for various river basins in connection with the 
mass curve studies of run-off, both leading up to an approxi- 
mate estimate of the total capabilities for reservoir storage in 
the entire State. 

In the 2nd Annual Report are given lake area and storage 
capacity tables for the following river basins; St. John River; 
St. Croix River; CJoastal Basin No. i; Machias River; Coastal 
Basin No. 2; Union River and Penobscot River. This report 
contains similar tables for the remaining river basins of the 
State. 

The following tables summarize the storage in each basin of 
the State. 
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Summary of Storage in St. John River Basin. 



i 






s? 

31 



- i 

Hi 

III 



Ill 
III 



Upper St. John River. . . . 

Allasash River 

St. Franeis River 

Fish River 

Madawaska River 

Upper Aroostook River. . 

8t. Croix Stream 

Big Machias River. .• 

Presque Isle Stream 

Little Madawaska Stream 
Main Aroostook River . . . 

Presque Isle River 

Meduxnekeag River 

Main St. John River 

Total 



2.670 


20.20 


1.240 


47.63 


560 


10.45 


800 


63.05 


800 


45.92 


656 


18.06 


221 


1.32 


313 


4.29 


165 


0.65 


256 


2.98 


679 


5.93 


77 


0.17 


497 


3.89 


2,420 


1.95 


11,444 


226.60 



132 

26 

54 

14 

17 

36 

167 

73 

254 

86 

115 

453 

128 



,656.529.000 
,554.203.000 
,913 ,294 .000 
,887.611.000 
,801 .761 ,000 
,040.415.000 
367.995.000 
,195.986.000 
192.362.000 
830.777.000 
,653.190.000 
47 .394 .000 
,083 .637 000 
543.630.000 



50.5 66,768,784.000 



Summary of Storage in St. Croix River Basin. 



Basin. 



Si 

m « 

M 



H 

.sl| 
5gl 



1^. 



East Branch 

West branch 

Main River . 

Total . . 



644 
674 
155 



49.17 

82.76 

3.81 



13.1 

8.1 

40.7 



12 ,556 ,987 ,000 
13 .044 .581 ,000 



16 .885 ,942 ,000 

21 .368 .791 .000 

531 ,085 .000 



1,473 



135.74 



10.8 



25 ,601 ,568 ,000 



38,785,818,000 
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Summary of Storage in Coastal Basin, No, i. 



Basin. 



II 



h 



It. 
in 

III 



Cathanoe River . . . 

Dennsrs River 

Little River 

Little Falls River. 

Orange River 

Pema^uam River. 
Tidewater 



Total. 



6.79 
13.55 
3.15 
0.18 
2.24 
2.82 
.44 



898 ,242 ,000 

2 .504 ,879 .000 

351,268,000 



243,100,000 



28.17 



3,997,489,000 



1,555,615,000 
3 ,617 ,215 ,000 
439.085,000 
25,091,000 
560 ,355 ,000 
716 .476 ,000 
61 ,334 .000 



6.975.171,000 



Summary of Storage in Machias River Basin. 



RAflt Brf^n^^h 


345 
495 


28.85 
24.45 


12.0 
20.2 


3,265,676,000 
3 ,347 ,640 ,000 


7,265,111,000 
7,029,540,000 


West Branch 




Total 


840 


53.30 


15.8 


6 .613 ,316 ,000 


14 ,294 ,651 ,000 





Summary of Storage in Coastal Basin, No. 2. 



Pleasant River 




2.42 

5.34 

3.84 

11.09 

1.87 
1.71 




257 ,876 ,000 


337.330,000 
1 009 201 000 


Narraguagus River ...... 




Tunk Stream 






944 .242 ,000 
622 ,525 ,000 


1.056.036,000 
1 956 512 000 


Tidewater 




Bagaduce River 




260 .663 .000 


Patten Stream 








238,361 000 












Total 




26.27 




1 ,824 ,643 ,000 


4 858 103 000 









Summary of Storage in Union River Basin. 



East Branch 


12? 

17? 
242 


7.23 

7.55 

39.52 


17.0 

22.8 

6.1 


494 ,290 ,000 


1 ,546 ,539 ,000 


West Branch 


2 ,679 ,779 ,000 


Main River 


1 ,872 ,900 ,000 


16 ,290 ,261 ,000 






Total 


537 


54.40 


9.9 


2 ,367 ,190 ,000 


20.516,579,000 
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Summary of Storage in Penobscot River Basin, 



Basin. 



I! 






I. 



it. 
III 



West Branch . 

East Branch 

Mattawamkeag River 

Piscataquis River 

Passadumkeag River. 

Main River 

Total 



2,100 
1,130 
1,600 
1,500 
383 
1,957 



172.38 
61.58 
40.76 
63.37 
31.60 
40.24 



12.2 
18.4 
36.8 
23.7 
12.2 
48.7 



8,570 



409.83 



20.9 



38,695,297,000 
10.292,594.000 
3,912,408,000 
9,449,949,000 
5,110.389,000 
578,477.000 



68.039.114,000 



68.688,110,000 
36,745,253,000 
21,275.466.000 
18,942,115,000 
8,061.038.000 
7.240.004.000 



160.951.986,000 



Summary of Storage in Coastal Basin No. j. 



Goose River 

Wescott Stream 

Passagassawakeag River. 

Duck Trap River 

Meguntioook River 

Goose River 

St. George River 

Goose River Stream . . . . 

Medomak River 

Musoongus Sound 

Pemaquid River 

Campbell Brook 

Damarisootta River 

Sheepsoot River 

Total 



18 


2.36 


7.6 


23 


0.28 


82.2 


43 


1.42 


30.3 


35 


2.19 


16.0 


25 


2.73 


9.2 


8 


0.10 


80.0 


225 


12.64 


17.8 


11 


0.13 


84.6 


74 


2.14 


34.6 


5 


0.37 


13.5 


36 


4.50 


8.0 


2 


0.08 


25.0 


57 


7.52 


7.6 


228 


5.71 


40.0 


790 


42.17 


18.7 



328 ,966 .000 



334 ,641 ,000 



348 ,229 ,000 



1 ,038 ,471 ,000 
102 ,593 ,000 



2,152,800,000 



328 ,966 ,000 

39 .030 .000 

197 ,936 ,000 

305 ,269 ,000 

380 ,541 ,000 

13 ,939 ,000 

2,178,442.000 

18,121.000 

367,995,000 

51,575.000 

627 ,264 ,000 

11,151.000 

1 ,671 ,310 .000 

1 ,179 .538 .000 



7 ,371 ,077 ,000 
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Summary of Storage in Kennebec River Basin. 



Basin. 



31 



li 



^6 



III 



Moose River 

Kokadjo (Roach) 

Moosehead Lake 

Between Moosehead Lake 
and The Forks 

Total above mouth 
Dead River 

Dead River, No. Branch 

Dead River, So. Branch 

Dead River between junc 
tion North and South 
Branches A Long Falls 

Dead River between Long 
Falls A Spencer Stream 

Spencer Stream 

Dead River below Spen- 
cer Stream 

Total in Dead River 

Total above The 
Forks 

Austin Stream 

Main River between The 
Forks A Solon 

Canabasset River 

Sandy River 

'Wesserunsett Stream. . . 

Main River between Solon 
<fe Waterville 

Total above Water- 
ville 

Sebasticook River 

Messalonskee Stream. . . 

Cobbosseecontee Stream 

Main River below Water- 
ville 

Total for basin .... 



736 
109 
396 

330 



1,670 



196 
168 



137 



218 



114 



878 



2,448 



97 

196 
401 
644 
142 

343 



4,270 



976 
206 
221 

230 



6,900 



28.07 

7.30 

118.38 

8.02 



26.1 

14.9 

3.3 

41.2 



161.77 



9.7 



4.42 
1.46 

3.11 

1.84 
6.87 

2.09 



44.2 
116.0 

44.1 

26.0 
37.1 

64.6 



18.79 



46.7 



180.66 



13.6 



0.94 

6.49 
7.09 
6.76 
3.04 

1.62 



103.2 

30.1 

66.6 

112.0 

46.7 

226.8 



206.39 



20.8 



36.96 
30.79 
20.64 

6.83 



27.1 

6.7 

10.8 

33.7 



299.60 



19.7 



1 ,003 ,031 ,000 

1 ,260 ,000 .000 

23 ,736 ,000 ,000 

1 .229 .362 ,000 



8,688,081,000 

1,641,664,000 

30 ,678 ,763 ,000 

3,133,664,000 



27 ,227 ,383 ,000 



43 ,942 ,062 ,000 



303 .800 ,000 



830 ,000 ,000 



1 .644 ,809 ,000 
203 ,614 .000 

2,426,614.000 



870 ,000 .000 



108 
3.683 



,727.000 
270.000 



291 ,331 ,000 



2 ,003 ,800 ,000 



8,267,166,000 



29 ,231 ,183 ,000 



62 ,199 ,217 ,000 



131 ,031 ,000 



802,882 
412,600 
439 ,066 
424 ,689 



,000 
,000 
,000 
000 



1,604 

1,667 

1,392 

828 



,684,000 
,662 ,000 
,628 ,000 
686,000 



291,330,000 



31,310,320,000 



68,006,028.000 



6,179,666,000 
4,188,210,000 
2 ,003 ,901 ,000 

896 ,849 ,000 



9 ,070 .772 ,000 
6 .874 .641 .000 
3 .002 .227 ,000 

1 .292 .723 ,000 



43 ,678 ,836 ,000 



77 ,246 ,291 .000 
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Summary of Storage in Androscoggin Basin. 



Basin. 



M 



Px6 



5.t. 

III 



upper AndroBooggin River 

MagaUoway River 

Between Errol A Rumford 

Between Rumford & Lew- 
iston 



Little Androecoggin River 
Between Lewiston&Mouth 



635 
460 
995 

860 
380 

178 



3,510 



74.78 

14.68 

6.62 

26.53 

16.15 

5.12 



8.5 

31.4 

149.8 

32.4 
25.1 
34.8 



19 .824 ,089 ,000 

8,444,940.000 

192 .361 ,000 

1 ,224 ,697 ,000 

1 ,745 ,607 ,000 

762 ,753 ,000 



22,179.541.000 
8,834.541,000 
1.285.196.000 

4,881,684.000 

2 .091 .856 .000 

794 ,814 ,000 



142.88 



24.6 



32 ,194 ,447 ,000 



40 ,067 ,632 .000 



Summary of Storage in Royal River Basin. 



Royal River total. 



136 



1.52 



89.5 



114 ,361 ,000 



172 ,846 ,000 



Summary of Storage in Presumpscot River Basin. 



Crooked River. . 
Songo River . . . 
Sebago Lake. . . 
Pleasant River. 

Main River 

Total 



136 

244 

56 

48 

132 



616 



4.30 

16.30 

52.12 

3.29 

1.41 



77.42 



27.6 
15.0 
1.1 
14.6 
93.7 



8.0 



331 ,753 ,000 

3 .332 ,861 ,000 

11,035,301,000 

819 ,625 ,000 

177 ,028 ,000 



15,696.568.000 



587 ,261 ,000 

3 ,433 ,225 ,000 

11,181.665,000 

868 ,412 ,000 

196 ,543 ,000 



16,267,106,000 



Summary of Storage in Saco River Basin. 



Main river in New Hamp- 
shire 


439 


3.60 


122,0 


572 ,064 .000 


756 ,061 ,000 


Main river between N. H. 
line & Ossipee River. . 


400 


16.43 


24.3 


1 ,038 ,747 ,000 


2 ,310 ,837 ,000 


Great Ossipee River 


462 


17.40 


26.6 


1,585,165.000 


. 4 ,482 ,288 ,000 


Little Ossipee River 


172 


3.85 


44.7 


392 ,806 ,000 


763 ,313 ,000 


Main river below Great 
Osainee River 


258 


1.38 


186.8 


117,785,000 


219 ,542 ,000 






Total 


1,730 


42.66 


40.6 


3,706,567,000 


8 ,532 ,041 ,000 
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Basin. 



11 



it 



Ill 
III 






in 
III 



Kennebunk River . 
Mousam River .... 

York River 

Oastal 



Piscataqua River (b). 



60 

157 

12 

6 



225 
550 



0.75 
3.57 
0.21 
0.61 



66.7 

44.0 

57.1 

9.8 



51 ,296 ,000 
251,185,000 



6.14 
(a)5.66 



43.8 



302 ,481 ,000 
1 ,442 ,987 ,000 



104 ,644 ,000 

657 ,666 ,000 

29 ,272 .000 

86 ,029 .000 



776,411,000 
1 ,636 ,742 ,000 



(a) includes only ponds located wholly or partially in Maine. 

(b) Maine 240 square miles; New Hampshu^ 310 square miles. 



Grand Summary of Storage in Maine. 



St. John (a) 


11 ,400 


226 60 


50 5 




66,768,784,000 


St. Croix 


1 ,470 


135.74 


10.8 


25,601,568,000 


38,785,818,000 


Coastal No. 1 




28.17 




3,997,489,000 


6,975,171,000 




840 


53.30 


15.8 


6,613,316,000 


14,294,651.000 


Coastal No. 2 




26.27 




1,824,643.000 


4,858,103,000 


Union 


537 


54.40 


9.9 


2,367,190,000 


20,516,579,000 


Penobscot 


8,570 


409.83 


20.9 


68,039,114,000 


160.951.986,000 


Coastal No. 3 


790 


42.17 


18.7 


2,152,800,000 


7,371,077,000 


Kennebec 


5,900 


299 . 50 


19.7 


43,578,836,000 


77,245,291,000 


Androscoggin (b) 


3,510 


142.88 


24.6 


32,194,447.000 


40,067,632,000 


Royal 


136 


1.62 


89 5 


114,361.000 


172,846,000 


Presumpscot 


616 


77.42 


8 


15,696,568,000 


16,267,106,000 


Saco (c) 


1,730 


42.66 


40 6 


3,706,567,000 


8,532,041,000 


Coastal No. 4 


(d)775 


(e)10.79 


71.8 


1,745,468.000 


2,413,153,000 






Total • 




1 ,561 25 




205,990,367,000 


465,220,238,000 


Total for Maine 


33 .040 


1.484.12 


22.3 


204,091,850,000 


447,034,045,000 


(a) in Canada 




45.92 






12,801,761,000 


(b) in New Hampshire 




3 17 






804,293,000 


(c) in New Hampshire . . . 




18.04 




1,898,517,000 


4,580,139,000 


(d) Total drainage area. 












(e) Maine lakes only. 
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The following table summarizes the facts regarding the lake 
systems of Maine. The total area of the State is 33,040 square 
miles of which 1484 square miles are the lake areas. This 
shows that there is i square miie of lake area for every 22.3 
square miles of total area. There are 2183 bodies of water in 
the State over about 6 acres in extent, not including the numer- 
ous ponds of an acre or two in area. This is i lake for every 
15.1 square miles of land area. The average size of all the 
lakes is 0.68 square miles or 435 acres. 



Lake Systems of Maine. 



Basin. 



II 






£ . 
as 

1^ 



III 



St. John (a) 

St. Croix 

Coastal No. 1 

Machias 

Coastal No. 2 

Union 

Penobscot 

Coastal No. 3 

Kennebec 

Androscoggin (b) 

Royal 

Presumpscot 

Saco (c) 

Coastal No. 4 

Total 

Total for Maine .... 

(a) In Canada 

(b) In New Hampshire. . 

(c) In New Hampshire . . 

(d) Total drainage area. 

(e) Maine lakes only. 



11,400 
1,470 



840 



637; 
8 ,670 

790 
6,900 
3,510 

136 

616 
1,720 
(d)775 



33 ,040 



226 

136 
28 
63 
26 
54 

409 
42. 

299. 

142 

1. 

77. 

42. 

(c)10 



50.5 
10.8 



15.8 



9.9 
20.9 
18.7 
19.7 
24.6 
89.5 

8.0 
40.6 
71.8 



1 ,561 
1,484 

45 
3 

18 



22.3 



360 

72 

34 

76 

81 

52 

612 

103 

437 

198 

6 

66 

119 

24 



2240 

2183 

8 

13 

36 



0.63 
1.89 
0.83 
0.70 
0.32 
1.06 
0.67 
0.41 
0.68 
0.72 
0.25 
1.17 
0.36 
0.45 



0.69 
0.68 
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MAGNITUDE DIAGRAMS. 2/ 

RUN-OFF MAGNITUDE DIAORA'M'S. 

A method of studying river discharge problems that has 
recently come into more general use by hydraulic engineers is* 
by the construction of what may be called run-off magnitude 
diagrams. The daily discharges of a river for a year or a 
series of years are plotted, riot chronolog'ically, but in order of 
magnitude, beginning with the maximum discharge, then the 
next lower and so on down to the minimum discharge. Occa- 
sionally such studies are made by monthly averages, but the 
results are from 5 to 15 percent larger than when the basis is 
the daily discharge, a. 

The curves of this office are plotted on the basis of unit flow 
in cubic feet per second per square mile as oi^dinates, and time 
as abscissae, i year or 8760 hours. The abscissae can easily -be 
expressed in percentage of time if so desired. Two curves are 
given for each stream; first, that of the minimum year for 
which there is a record, and second, the average for the entire 
period for which there are complete yearly records. 

The average curve for several years is reduced to a one- 
year record as follows: The daily disc!harge for each year is 
arranged in order of magnitude, then t;he maxima are averaged, 
then the next lower set and so on down to the minima. The 
resulting curve is a true average curve for the period. An- 
other method is to arrange the daily discharge for the entire 
period in order of magnitude regardless of years. In such a 
case the scale would vary for one, two, three years, etc., and 
it is necessary to know the length of record in using the dia- 
gram. The curves of this office are ibased on the first method. 

Use of Diagrams. 
These diagrams are especially useful in computing the 
amount of auxiliary power, either in storage or in auxiliary 
steam power, necessary to install to supplement a water power. 



a, Mr. Walter H. Sawyer, Hydraulic Engineer, Union Water Power 
Co., Lewiston, Maine, is authority for the statement that in the case of 
the Androscoggin River, computations based on monthly averages are 
about 16% larger at minimum flow or for about 5 percent of the time, 
than when the basis of computations is the daily flow ; and about 7 1-2 
percent larger for medium stages. Curves for weekly averages are 
about 5% larger at low stages than these computed by the daily dis- 
charge. 
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28 STATE WATER STORAGE COMMISSION. 

For an example : 300 K. W. are to 'be developed on a cer- 
tain stream where the drainage area is 250 square miles arid 
the available head 20 feet. It is desired to know the auxiliary 
power in kilowatt hours that will be required during a mini- 
mum year. 

Select from the run-off magnitude curves, the one best suited 
to the stream under consideration, after a study of the topo- 
graphy, the amount and effect of storage in the basin above, 
and the average rainfall as shown on Plate I of the 2nd 
Atinual Report of this Commission. L<et us assume that it is 
decided that the Sebasticook River curve, Plate I, is best adapt- 
ed to the stream under consideration. 

The formula for horsepower with 80% efficiency of wheels 
is as follows: 

second-feet per sq. mile x drainage area x head 

H. P. = 

II 

and the similar formula, expressed in kilowatts with 74% 
efficiency from the generator is 

second-feet per sq. mile x drainage area x head 

K. W. = 

16 

16 K. W. 



or second-feet per sq. mile = 



drainage area x head 

For the example : 

4800 

the required sec.-ft. per sq. mile = = 0.96 

5000 

Therefore for the stream in question, to develop continu- 
ously 300 K. W., a constant flow of 0.96 sec. ft. per sq. mile is 
necessary. On the magnitude diagram of run-off of Sebasti- 
cook River, it is seen that during the minimum year, water 
could only be depended upon for 75 days to develop all of the 
power, and for the balance of the year recourse must be had 
to auxiliary power. Year in and year out, on the average, the 
river will furnish sufficient water for 195 days. 
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Proceed further and determine the amount in K. W. hours 
of the auxiHary power necessary to maintain the assumed 
capacity of the plant during the year of lowest run-off. Draw 
a horizontal' line at 0.96 sec. ft. per sq. mile from the right 
hand edge of the diagram until it intersects the curve of mini- 
mum flow. 

The area included between this horizontal line and the mini- 
mum run-off curve is equivalent to 982,500 K. W. hours as 
measured by planimeter or determined by counting the small 
squares, as each smallest square for the example in question is 
equivalent to 3750 K. W. hours. 

The maximum ordinate on the right hand side indicates that 
it would be necessary to install a steam plant of 285 K. W. 
capacity. The horizontal line of 0.96 second-feet per square 
mile intercepts the minimiun run-off curve at about 75 d^ys, 
indicating that for this length of time, power could be obtained 
whodly from water. 

If it should be found through tesfs or operation that it 
required 2 lbs. coaJ to every K. W. hour, then 982 tons of 
coal would have to be consumed in the year for the plant under 
consideration. 

Applying the same process of reasoning and methods of 
computations to the curve of average run-off, it is found that 
the area between the horizontal line of 0.96 sec.-ft. per sq. 
mile and the average run-off curve is equivalent to 427,500 
K. W. hours. With the same fuel consumption, the average 
amount of coal required per annum would be 428 tons. The 
plant would operate by water alone about 195 days on the 
average. 

The magnitude curve can also be used in estimating the 
amount of storage necessary to carry the plant through the dry 
seasons without recourse to auxiliary power. For the example 
in question, i square inch equals 1,080,000,000 cubic feet. The 
average deficiency represented by the area below the horizontal 
line 0.96 sec-ft. per square mile and the average run-off curve 
is equivalent to 1,231,200,000 cuJbic feet, the storage necessary 
during the average year. Similarly, for the minimum year, a 
reservoir capacity of 2,829,600,000 cubic feet will be required. 
After detailed surveys and estimates of cost for the construc- 
tion of dams, rights of way, interest chtirges and the like, it 



Digitized by 



Google 



30 STATE WATER STORAGE COMMISSION. 

may be found the most economical to provide storage for the 
average year and install an auxiliary steam plant for the mini- 
mum year. For the example, in such a year, such an auxiliary 
would have to develop 555,000 kilowatt hours with a coal con- 
sumption of 555 tons. 

It was shown above that it would 'be necessary to install a 
steam plant of 285 kilowatt capacity to tide over the days of 
lowest run-off. If storage for the average year is created as 
noted aibove, the capacity of the auxiliary steam plant would 
only have to be 84 kilowatts and with 74% efficiency. 

The above examples illustrate the value of stream gagings 
and also the utility of diagrams of run-off arranged in order 
of magnitude. It is believed that the more engineers study 
such diagrams, the more use they will make of them in com- 
putations for hydro-electric developments. 

Such run-off magnitude diagrams have been prepared for 
the following rivers and will be found in the appropriate places 
under the respective drainage basins : 

Machias River at Whitneyville, drainage area 465 square miles. 

Penobscot River at West Enfield, drainage area 6600 square miles. 

Kenduskeag Stream near Bangor, drainage area 191 square miles. 

Kennebec River at The Forks, drainage area 1570 square miles. 

Sebasticook River at Pittsfield, drainage area 320 square miles. 
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LOG DRIVING AND LUMBERING. 



Generai. Statement. 

One of the most important uses of the rivers of Maine, since 
the early history of the State, has been as highways of trans- 
portation for its lumber products. The earKer reservoirs were 
mainly constructed for the purpose of storing water to l>e used 
in the annual drives of logs. Many of the decisions of the 
courts of Maine have been in relation to controversies between 
log driving interests. It is only within more recent years that 
the power interests have contended successfully for the control 
of the rivers, ponds and reservoirs of the State. 

Log-cutting operations are begun much earlier now than 
formerly. During August of each year many men are in the 
woods building camps, swamping roads, and getting ready for 
the winter's cut, which is to be begun in the early fall. After 
the logs are cut they are "yarded" in convenient places, and 
when the snow comes they are hauled to the "landing," located 
on the shore of some tributary of the river down which they 
are ultimately to find their way. When the ice breaks up in 
the spring, the logs are rolled into the stream and float down 
on the high stage. In this way many small streams are driven 
which are almost dry after the first spring freshets. At the 
outlet of many of the ponds are dams wliich hold the spring 
waters back until the logs are ready, when, by a series of 
flushes, the logs are floated down the smaller streams to the 
larger stream below. If the first freshet fails to be of sufficient 
volume to flush the drive down stream, a part of it is held up 
and may have to remain over until the following spring. After 
the drive is out of these small streams it is customary to allow 
the gates of dams at their headwaters to remain open until 
the next fall, so that during the summer the flow is natural. 
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stath: wator storage commission. 



The method used on the small streams is similar to that em- 
ployed on the main river. On many streams, reservoirs are 
formed for the purpose of storing water to he used in carrying 
the main drive through the crooked and rocky sections and to 
float the logs over the otherwise shallow places. 

Lumbering Operations. 

The annuail lumbering operations in the State as reported by 
the various mSlls to the U. S. Forest Service, are shown in the 
following table and includes both soft and hard wood. 

Annual Lumbering Operations. 



Year. 


Total feet, B.M. 


1880 


566,656,000 


1890.. .• 


564 ,243 ,000 


1900 


• 


765 ,515 ,000 


1906 : 


745 ,706 ,000 


1906 


1 ,088 ,747 ,000 


1907 


1,103,808,000 


1908....' 


929 ,350 ,000 


1909 


1,111,565,000 


1910 


860 ,273 .000 







The average for the six year period from 1905 to 1910 is 
973,242,000 ft. B. M. and with an average value of about 
$16,500,000. 

The present total water horsepower developed in the State 
is about 350,000. At an annual value of $20 per H. P. the 
total value would be $7,000,000. If the annual value of a 
developed horsepower is considered as $47.20 the total horse- 
power developed in the State would be equal to the value of 
the annual forest cut, namely $16,500,000. * 

Let us now consider the total value of Maine's two greatest 
natural resources. The Forest District has an area of about 
II million acres. To this should be added 3 million acres to 
include the detached forested areas outside of the legal dis- 
trict, giving a total of 14 million acres of forested land for the 
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entire State. This includes both soft and hard woods. The 
present average value of this timber land is perhaps from $5 
to $6 per acre. It ranges from practically nothing for burnt- 
over land to as high as from $35 to $50 per acre in favorable 
localities. The total value of the standing timber of the State, 
including the soft and hard woods, is therefore $75,000,000. 
The value of timber will undoubtedly increase. It is believed, 
however, that in this State, the annual cut is greater than the 
annual natural' increase in growth, so that in the final sum- 
mary, the value of the standing timber may be placed at from 
$75,000,000 to $100,000,000. 

The total potential water power of the State, as estimated 
by the hydrographers of the United States Geological Survey, 
is i^ million horsepower, and ultimately it may reach 2 million. 
Anywhere from $50 to $300 per horsepower, with an average 
of about $100 per horsepower, is often expended on the con- 
struction of a water power plant. This makes a value of the 
total horsepower of the State that will probably ultimately be 
developed as $150,000,000. . 

The following table shows approximately the log drive of 
soft woods for the year 1910, by drainage 'basins, for the entire 
State. 

Logging Crop for 1910, 



RxvBR Babin. 


Feet, Board Measure. 


St- John .... 


125,000,000 
90,000,000 

200,000,000 

126 ,000 ,000 

. 80 ,000 ,000 

30,000,000 

100 ,000 ,000 


St. Croix, Machias, etc 


Penobscot 


Kenn^bWr. 


Androscoggin 


Saoo....* 


Miflcellaneous r 




Total 


750 ,000 ,000 





Raiwoad Freight Rates. 

The following table shows the present railroad freight rates 
on logs and pulpwood between certain points in the State. 
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STATE WATER STORAGE COMMISSION. 
Freight Rates. 



Destination and Commoditt. 



Rate per 
cwt. 
cents. 



Distance 
miles. 



Ratei>er 

ton-nule 

cents. 



Norcross to Oldtown. 



Logs 
Pulp^ 



[pwood, poplar . 
spruce . 



Norcross to Bangor 

Logs 

Pulpwood, poplar . 
spruce . 



Mattawamkeag to Bangor . 

Logs 

Pulpwood 



Indian Pond to Solon . 

Logs 

Pulpwood 



Indian Pond to Waterville. 

Logs 

Pulpwood 



Indian Pond to Hallowell. 

Logs 

Pulpwood 



Average. 



6 
3 
3i 



II 



3.8 
3.0 



3.8 
3.0 



4.7 
3.6 



5.1 
4.0 



69.1 






1.72 




0.86 




1.04 


75.6 






1 98 




1.20 




1.32 


67.7 






1.32 




1.04 


42.0 






1.82 




1.42 


81.8 






1 16 




.88 


103.3 






.98 




.78 







1.25 



St. John River. 

As a result of long standing difficulties between the United 
States and Canada regarding operations on St. John River, an 
International Commission was appointed to report on the vari- 
ous questions involved. The Commission on the part of the 
United States was authorized by act of Congress 1908, the 
authority of the Commission being dated January 12, 1909. 
The Commission at first was simply authorized to consider the 
problems connected with logging operations on the St. John 
River. In February 1910, its authority was very materially 
increased and it was asked to submit a comprehensive report 
on the conservation of the water resources of the entire St 
John basin, with special reference to log-driving. The report 
of the Board of Consulting Engineers appointed by this com- 
mission contains extensive data on Igg-driving conditions, but 
the complete report is not yet available for publication. The 
following information is that as given to the press. 

PRESENT OPERATIONS. 

The logs which are cut on the St. John river above the 
mouth of the Allagash and on all of the tributaries are driven 
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to the main river by individtial owners and are there delivered 
to the driving corporation which takes them to their desti- 
nation. 

The Madawaska Log Driving association drives the logs 
between Big Rapids above the mouth of the Allagash River 
and Grand Falls. The contractors for this company employ 
from lOO to 200 men during the driving season. 

At a point just above the "pitch" at Grand Falls the control 
of the drive is assumed by the St. John Log Driving company 
which is responsible for the delivery of logs into the Frederic- 
ton boom. This company employs about 80 men. 

For the ten years, 1902 to 191 1, the size of the drive handl-ed 
by the Mladawaska Log Driving association has varied from 
80,000,000 feet an the years 1905 and 1908 to 127,000,000 in 
the year 1907. The latter was the largest drive of the past 21 
y«ars handled by this concern. Of the total quantity of lum- 
ber driven during the 10 years referred to, 78 per cent has 
come from the upper St John and Allagash rivers, and for 
the past five years 86 per cent has been cut on these waters. 

Annual Log Drive, St John River, 



Yeah. 


Amount 
Feet, B. M. 


Year. 


Amount 
Feet, B. M. 


1892 


66,053,680 
75.706,640 
80 ,292 .920 
63 ,308 ,644 
75 ,691 ,273 
103,245.192 
82 ,852 .300 
59 ,841 .667 
96 ,868 .097 
73 ,432 ,058 


1902 


115,530,000 


1893 


1903 


93 ,705 ,000 


1894 


1904 


52 ,737 .000 


1895 


1905 


80 ,225 ,000 


1896 


1906 


113 ,592 ,000 


1897 


1907 


127,136,000 


1898 


1908 


80 ,889 ,000 


18Q9 


1909 


108 ,574 ,000 


1900 


1910 


87 ,503 .712 


1901 


1911 


104 ,097 ,200 









IMPROVEMENTS RECOMMENDED. 

In studying the subject of log-driving the engineers find the 
course of the St. John River to divide itself naturally both by 
its physical characteristics and by the methods of handling the 
logs, into three general sections as follows : 

First The upper St. John, which is that portion of the 
river from the forks of the Northwest and Southwest branches 
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to the mouth of the Allagash River. This portion of the river 
is driven 'by individuals, who deliver their logs to the Mada- 
waska Log Driving association at the mouth of the Allagash, 
or a few miles at)Ove at Big Rapids. 

It is stated that this part of the river is so difficult that no 
corporation would care to enter into contract for driving it. 

In this section is found the least opportunity for water stor- 
age of any portion of the entire St. John system. In fact, but 
six square miies or only two-tenths per cent of its entire drain- 
age area of 1,850 square miles is occupied by lakes or ponds, 
as compared with nearly three per cent on the Allagash, four 
per cent on the Madawaska, and six per cent on the Fish river 
system. 

This leads to a very rapid run-oif of the melting snow as the 
early spring rains at about the time the log drives are started, 
often resulting in hard driving conditions when the snow-water 
has drained away, especiaJly on account of the rapid fall and 
rocky nature of the river bed. 

For this reason all advantage possible should be taken of 
what storage opportunities there are and particular attention 
should be paid to improving the channel on these upper watei;s 
to the end that the logs may be advanced as far as possible on 
their journey before the flood water is gone. 

Second. From the mouth of the Allagash to Grand Falls. 
There is testimony to the effect that when the rear of the drive 
reached the mouth of the Allagash they are usually considered 
safe. With the proper handling of the storage reservoirs 
which can be developed on the Allagash and St. Francis rivers 
and attention to getting the logs from those streams into the 
main river at an early date, comparatively little trouble should 
be experienced on this section. 

Third. From Grand Fails to Fredericton. This section is 
almost entirely dependent on a sufficient volume of water to 
float the logs and this can be easily provided by the storage 
reservoirs that are recommended in the report. 

Upper St. John River, 

On the upper St. John River, at St. John Pond, and' at Baker 
Lake it is practicable to store 100 per cent more water than at 
present. 
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These reservoirs should be fully developed. At English 
Lake and Daaquam Dead water dams should ibe built, which will 
also store considerable water for flushing the logs from point 
to point, as is done on smaller streams. The stored water, 
which can be obtained from these reservoirs, together with such 
clearing and improvement of the river channels as can be 
readily done, should ensure for any year the safe driving of 
logs, cut on these waters down to Seven Islands. 

At this point a dam should fbe erected to carry a "head" of 
1 6 feet of water, submerging the islands, and creating a pond 
about five miles long. Here the logs would be collected and 
sluiced intermittently with the quantity of water which would 
be accumulated during each interval. By this method of oper- 
. ation the logs would be driven over Priestly Rapids to Louis 
St. John's about nine miles below. In this distance there are 
about one mile of boulders which should be removed. 

Twelve miles below Seven Islands at a point called "Basford 
Rock," a site has been selected where another driving dam 
should be built to flow back to Louis St. John's. This dam 
would be operated in the same manner as that at Seven Islands, 
to flush the logs to the mouth of the Big Black river. 

Future experience may show the desirability of building a 
roll dam at Priestly Rapids which is a difiicult section of the 
river to drive, and a suitable site is available at that point. 

A site for a driving dam exists on the main river at Big 
Black rapid's, about two miles above the mouth of Big Black 
river. Serious difiiculties are now experienced from large jams 
forming on the gravel bars and reefs of ledge composing these 
rapids. In the drive of 1910, from 15,000,000 to 20,000,000 
feet of logs were caught in the jam which formed here, and 
which extended up the river for about four miles. This condi- 
tion no doubt can, and should be, considerably improved by 
blasting, and the construction of wing-dams to contract the 
channel, but the chief dependence must probably be placed on 
maintaining a sufficient depth of water to float the logs freely 
past this stretch of river by means of driving dams mentioned. 

The same may be said of the eight and one-half miles from 
Half Way Brook to the foot of Big Rapids where about 10,- 
000,000 feet of logs were jammed in the driving season of 19 10. 
There are 15 or 18 points in the 24 miles between Big Black 
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River Rapids and those known as "Big Rapids," about four 
miles above the mouth of Little Black River, that give some 
trouble, and the worst of them could be submerged by the con- 
struction of several low roll dams, should future experience 
prove that the reservoirs recommended, and a reasonable 
amount of channel clearing are insufficient to easily and safely 
pass the logs over this section of the river. 

At "Sinclair's Bar" just above the mouth of the Little Black 
River is a wide shallow stretch, about one and one-half miles 
long, which is said to be impossible to drive over on a low stage 
of water on account of insufficient depth of water to float the 
logs. It is suggested that wing dams be built there to restrict 
the channel. Also about 200 boulders should be removed along 
here in a distance of about two miles. 

On the Big Black River, additional storage is recommended 
on Depot Lake, and the construction of a dam on the dead- 
water, about six miles above the mouth. The latter dam would 
create a comparatively large reservoir, which would be used for 
maintaining a suitable driving stage in the main river, between 
the mouth of this tributary and the mouth of the AUagash 
River. Another large reservoir would be obtained by a dam 
which should be built on Little Black River at "Johnson 
Brook" about three miles albove the mouth. 

It is believed that the several dams which are recommended 
and the liberal use of dynamite to remove and level the worst 
of the boulders along the line will make the driving of the logs 
on the 75 miles of river known as the upper St. John safe and 
economical. 

AUagash and St, Francis Rivers, 

On the AUagash River opportunity exists for obtaining a 
large quantity of storage, sufficient not only for driving logs 
but for increasing the flow of the river. 

This increase would be greatly to the benefit of any water 
power which may be developed. Dams should be built at the 
outlet of Eagle, Churchill, Long, Round, Musquacook lakes, of 
sufficient height for log-driving purposes. These could be 
raised in the future to the highest limits when demanded by 
the water power conditions. There is a suitable site for a driv- 
ing dam on the main AUagash stream at "Five Finger brook," 
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if such a dam is found to be necessary, and a dam should be 
constructed at Allagash Falls, similar to the one on the St. 
John river at Seven Islands. This work with comparatively 
little blasting of boulders and points of ledge will make fine 
driving conditions for the whole length of this stream. 

On the main river from the mouth of the Allagash to St. 
Francis, very little can be done except to blast boulders which 
now cause jams at low stages of water. About 300 of these 
should be removed in this 12 miles. The Allagash River and 
Little Black River reservoirs should be used for maintaining a 
sufficient driving stage in this section of the main river. 

On the St. Francis there should be erected a dam at the foot 
of Boundary Lake, and another at the foot of Glazier Lake, 
flowing Cross and Beau lakes. These would be used primarily 
for storage and for maintaining a driving stage on the main 
river, as they would not be drawn on very heavily for driving 
out of this stream. 

St. Francis to Grand Falls. 

Six miles below the St. Francis, at Little River flat much 
trouble has been experienced from logs going ashore at high 
water, and involving considerable expense to return them to 
the channel. This can be remedied without great expense by 
the construction of a wing dam 300 feet long. Three miles 
below this is Haiford's Bar and Rocks, where much trouble is 
caused by logs groundng on the gravel bar and rocks. It is 
called the worst place between St. Francis and Fort Kent but 
it seems that the proper attention to the placing of booms 
should correct almost all of this difficulty. 

At "Chapel rocks" is another place where at high water many 
logs are thrown ashore behind an island on the Canadian side. 
This can be corrected by a short and inexpensive wing dam. 
At McCulloms Rock and Canadian Island, Fish River rapids, 
Baker Brook Island, and Pine Island ledges, similar difficulty 
is experienced on falling water, but it is believed that all these 
can be corrected by a suitable arrangement of piers and booms. 

About the only place that gives much trouble between Fort 
Kent and Edmundston is Michaud's Flat and Ledges, about 13 
miles below Fort Kent. The flat being on the outside of the 
bend of the river it is hard to protect by a boom and it is 
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doubtful if logs can be prevented from going ashore there at 
high water. But at Michaud's Ledges about a mile below a 
judicious amount of blasting would prevent logs from collect- 
ing. Aside from these points no difficulty is experienced 
through to Grand Falls as is evidenced by the fact that one' 
driving crew attends to this 43 miles of river. 

AMOUNT OF WATER REQUIRED. 

It is not a large quantity of water that is best for driving 
logs but as stead^ and uniform flow as possible. Absolute 
uniformity of flow cannot be attained on the St. John river as 
there are opportunities for storing water only a limited pro- 
portion of the spring freshet. By the construction of the reser- 
voir dams recommended the freshets will be materially reduced 
in height and on some of the branches will be nearly eliminated, 
thus reducing the expense and delay now experienced by 
returning to the water logs that have stranded at the height of 
the flood. 

The engineers believe that it will be desirable for the best 
and most economical handling of the water if one corporation 
could ;be made responsible for driving the logs through the 
whole length of the river as far up as Seven Islands at least. 
It has been stated that no corporation or individual would care 
to contract for driving the logs in the upper St. John under the 
present conditions. Those conditions would be so relieved by 
these improvements that a practical river man would not hesi- 
tate to assume the responsibility of handling the logs in the 
upper section of the river. 

As a result of the investigation the engineers have decided 
that there will be necessary for log-driving purposes a flow of 
4,500 second feet at Fort Kent during the month of June and 
of 8,000 second feet at Grand Falls during the month of July. 
It is believed that it will rarely or never be necessary to use 
stored water for log-driving during the month of June. During 
the past 1 1 years it would have been necessary for eight out of 
the II to release stored water in July. 

The maximum amount required was in the year 1903 and 
amounted to 4,000 second feet for the month, which corres- 
ponded to a quantity of storage of 10,500 million cubic feet. 
This is about 15 per cent of the quantity of water that can be 
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Stored on the tributaries of the St. John if the storage above 
Chamberlain lake is included. If it is not included/ the maxi- 
mum requirements for log-driving would be aibout 18 per cent 
of the total storage. 

Considering only the amount of storage that can be obtained 
by limiting it to present high water marks in the various lakes, 
the maximum requirement for log-driving would be about 32 
per cent, including Chamberlain Lake, and 40 per cent without 
Chamberlain Lake. 

The average quantity of water required for log driving as 
shown by estimates covering the last 1 1 years, is about 5,000 
million cubic feet or seven per cent of the total possible storage 
(including Chamberlain Lake) and about 15 per cent of the 
storage available to present high water levels. 

It is thus seen that in the ordinary year the amount of stored 
water required for log-driving will be small in amount. In a 
dry year aibout one-third of the storage to present high water 
levels would be required for log-driving or about one-sixth of 
the total possible storage. 

St. Croix River. 

The following information is all that is available at the pres- 
ent time for this basin. 

Log Drive, St. Croix River. 





West Rivbb. 


East Rivbr. 


Ybar. 


Total drive 
Feet, B. M. 


Total cost. 


Cost per 
Mfeet. 


Total drive 
Feet B. M. 


Total cost. 


Cost per 


1908 


12 ,000 ,000 
17 ,200 ,000 
15.000,000 
21 ,100 ,000 
15 ,200 ,000 






21.000,000 
26,100,000 
26.400,000 
25 ,200 ,000 
19 ,000 ,000 






1909 










1910 










1911 










1912 




















Total. . 


80 ,500 ,000 






117,700,000 

















Total drive main river, 198,200,000 feet, B. M. 

Average cost of towing and driving $0.52 per M feet. 

Average length of drive, 80 miles. 

Cost of driving per mile-thousand $0.0065. 

Cost of driving per ton-mile 0.0037. 
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Machias River. 

The figures below on the cost of log-driving on this stream 
are within the corporation limits but do not include the cost of 
driving such logs as are landed on small tributary streams from 
the points where landed into the driving limits of the corpora- 
tion or main stream. The total distance of the corporation 
limit from Fifth Lake to Machias is albout 60 miles but a large 
proportion of the drive for the past ten years has come from 
branch streams that enter lower down. A fair average of the 
river driving would be about 30 miles. For the past ten years 
there has been an annual drive of 2 or 3 million of logs from 
Old Stream on which there is a tax of only 5 cents per thou- 
sand. This stream enters Machias River about 12 miles above 
the mouth. 

Log Drive, Machias River. 



Ykab. 


Total drive 
Feet, B. M. 


Total cost. 


Cost per 
Mfeet. 


1908 


17,305,566 
19 ,396 ,464 
15,600,074 
13 ,839 ,644 
15 ,040 ,776 


$7 ,058 34 
6 ,975 76 
6,382 59 
7,005 28 
5,743 22 


^.41 


1909 


36 


1910 


4' 


1911 


51 


1912 


38 






Average 


^.41 






■ 





Average length of drive 30 miles. 

Cost of driving per mile-thousand M.014. 

Cost of driving per ton-mile $0,008. 

Union RivieR. 
According to a report from Whitcomb, Haynes & Co. the 
average log drive on Union River for the past 5 to lo years 
will amount to about 8 million feet B. M. The average cost of 
this drive will be not far from $1.25 per M feet. 

PENOBSCOT River. 

PRESENT CONDITIONS. 

The data for Ic^-driving in this basin are taken from U. S. 
Geological Survey Water Supply Paper No. 279 a with such 



a Water Supply Paper No. 279. Water Resources of the Penobscot 
River Basin, Maine by H. K. Barrows and C. C. Babb, page 211. 
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additional material as was available for this report. 

There are five principal "drives" in the Penobscot basin, 
namely, the West Branch, East Branch, Mattawamkeag, Pis- 
cataquis, and Passadumkeag. Some of these drives are united 
at certain points, others are independent from the starting 
point to the Penobscot Boom, near Greenbush, where all drives 
are held up to be sorted. 

Previous to the 1903 drive, the Penobscot Log Driving Co. 
drove from the head of West Branch to Penobscot boom. 
Beginning with the drive of 1903, the West Branch Drive & 
Reservoir Dam Co., affiliated with the Great Northern Paper 
Co., took control, their lower limit being Shad Pond, where 
the Penobscot 'Log Driving Co. assumed control, driving to the 
Penobscot boom. By far the larger part of the West Branch 
drive is for the Great Northern Paper Co. and consequently 
does not go below Millinocket. 

The West Branch drive leaves Chesuncook Lake sometime 
in June, arriving in Shad Pond on or about July 5 and at 
Penobscot boom about the ist of September. 

The East Branch Drive Co. drives the East Branch from 
Grand Lake. Ordinarily West Branch logs are held in Shad 
Pond until the East Branch drive passes into the main river, 
so that the two drives will not become mixed. At Lincoln the 
East Branch logs are sorted, and here the West Branch drive 
usually overtakes th^t from the East Branch so that both drives 
go into the Penobscot boom together, arriving there about the 
1st of September. The logs are sold in the Penobscot boom, 
whence they are driven to their destination. 

As a rule the drives of the Mattawamkeag, Piscataquis, and 
Passadumkeag branches arrive in Penobscot boom sometime in 
June. 

WATER USED IN DRIVING. 

It is evident that the water is required for driving at just 
the time that it should be stored to meet the needs of power 
plants, and that more or less water is required for the drives 
during the greater part of the summer. 

The following quantities of water are required to drive from 
Chesuncook Lake to the Penobscot boom: 

From Chesuncook to Ambejejus, about 4,000 second-feet. 
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North Twin to Quakish, probably less than 3,000 second- 
feet. There is really no excess used in this distance, however, 
as day pitch of about 3,500 second-feet is used which is held 
at Quakish Lake and used through the wheels at Millinocket, 
about 2,500 second- feet being required here day and night. 

From Quakish Lake to Shad Pond, about 3,500 second-feet. 

It was customary for the Penobscot Log Driving Co. to 
require 4,000 second-feet from the time their drive left Shad 
Pond until it arrived below Medway, where the quantity was 
reduced to about 3,500 second-feet, water being taken from 
Millinocket Lake and an additional amount being furnished by 
the East Branch. It is probable that at the present time 3,000 
second- feet, used in heads, together with the water supplied 
by East Branch and lower tributaries, will drive this part of 
the river. 

The amount of water necessary to drive the East Branch is 
not definitely known, but it is probably between 2,000 and 3,000 
second-feet. At the end of the average year the Chamberlain- 
Telos and Grand-Second Grand lakes storage reservoirs are 
drawn down to a very low stage, many years flowing with all 
gates up at the end of the driving season. 

QUANTITIES OF LOGS DRIVEN AND COST OF DRIVING. 

The following tables show the amount and cost of the prin- 
cipal drives for a series of years. Figures are given for the 
West Branch drive from 1898 to 1902, inclusive, covering the 
entire distance from the head of Chesuncook Lake to Penob- 
scot =boom. Since 1902 the drive above Shad Pond has been 
handled by a different company, and figures for this portion of 
the drive are not available after that date. It will be noticed 
that with the year 1903 there was an apparent falling oS in the 
amount driven down West Branch. This is explained by the 
fact that beginning with 1903 the logs of the Great Northern 
Paper Co. have not entered Shad Pond. 

The table relating to the West Branch from Shad Pond to 
Penobscot boom gives directly the tax per thousand or the 
charge per thousand made by the driving company against the 
owners of the logs. The tax per thousand is derived for the 
remaining tributaries front averages of the cost over the partial 
distances for which information is available. 
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Amount and cost of log-driving on Penobscot River and tributaries. 



W^T BRANCH OF PENOBSCOT RIVER FROM HEAD OF CHESUNCOOK L\KE TO 

PENOBSCOT BOOM. 



Ybab. 


i " ■■■ ; = 

Amount driven 
Feet B. M. 


Coat. 


Tax per 
thousand. 


1898 


22,406,330 
47 ,970 .890 
48,439,010 
82 ,451 ,920 
78,499,380 


$21 ,431 99 
50,623 39 
48,603 32 
63 .387 98 
63 ,796 44 




1899 




1900 




1901 




1902 









WEST BRANCH OF PENOBSCOT RIVER FROM SHAD FOND TO PENOBSCOT BOOM. 



1903 


27,026,000 
37 ,281 ,740 
37 .207 ,320 
41 .970 .715 
18.201.930 
22.625.590 
33 .812 ,930 
41 .041 ,800 


$25,674 70 
23,487 50 
25 ,128 70 
29,379 50 
12,741 40 
13 ,122 86 
19 .379 51 
25.445 91 


$0 95 


1904 


63 


1905 


68 


1906 


70 


1907 


70 


1908 


58 


1909 


58 


1910 


62 







WEST BRANCH OF PENOBSCOT RIVER FROM SHAD POND TO DOLBY. 



1908 
1909 
1910 



4 .621 .860 

30 .000 .000 

7 .849 .180 



$462 19 

3.600 00 

941 90 



$0.10 
12 
12 



EAST BRANCH OF PENOBSCOT RIVER FROM GRAND L\KE TO PENOBSCOT BOOM. 



1898 


23,208.290 
37,796.810 
37 ,010 ,810 
40 .952 ,230 
40,461,920 
42,444,200 
72,908,580 
44,859.460 
61.299,690 
46.149.700 


$9,496 88 
21 ,246 45 
18,789 34 
25,570 82 
30 ,199 07 
31 ,996 36 
61,161 11 
45,918 04 
40.179 02 
54,244 36 




1899 




1900 




1901 




1902 




1903 




1904 




1905 




1906 




1907 









MATTAWAMKEAG RIVER FROM GELLERSON BOOM TO PENOBSCOT BOOM. 



1903 


14,095.490 
36 ,606 .720 
15,729.320 
11.056.820 
10.807,570 
13.046,730 
10,230,110 
10,616,970 
11 ,429 .820 


$7 ,690 55 
23.447 85 
10.403 54 
8.513 75 
7.600 93 
4.273 77 
3 ,829 05 
5,722 23 
4.302 00 




1904 




1905 




1906 




1907 




1908 




1909 




1910 




1911 
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Amount and cost of log-driving on Penobscot River and tributaries- 

Continued. 

PASSADUMKEAG RIVER FROM NICATOUS LAKE TO PENOBSCX)T BOOM. 



Year. 


Amount driven 
Feet B. M, 


Coat. 


Tax per 
thousand. 


1903 


17 ,374 ,470 
20,534,459 
7 ,696 ,755 
14,254,370 
13,186,760 


$10,399 17 

15,643 93 

4,614 23 

6,654 75 

6,056 88 




1904 




1905 




1906 




1907 








EAST BRANCH, TAX TO 


R PARTIAL DISTANCES, FROM GRAND LAKE DAM TO 
PENOBSCOT BOOM. 


Year. 


Amount driven 
Feet B. M. 


Tax per 
thousand. 


Remarks. 


1898 


12 ,671 ,930 

10,764,510 

10 ,237 ,060 

3,844,911 

9 ,251 .530 

8,505,860 

9 ,262 ,850 

3 ,306 ,150 

14 ,830 ,810 

6,657,930 

22 ,845 ,900 

3,265,600 

12,196,930 

30,928,510 

12 ,707 ,800 
9 ,608 ,520 

24,528,840 

8,000,000 

10 .633 ,555 

13 ,381 ,420 


$0 50 
64 
83 
71 
78 
79 
81 
91 
91 
79 
83f 
83^ 
92 
92 
92 
1 38 
90 
90 
1 24 
1 37i 




1899 


First drive. 


1900 


Second drive. 
First drive 


1901 


Second drive 
First drive 


1902. 


Second drive 
First drive 


1903 


Second drive 
First drive 


1904 


Second drive 

Rafted out in spring of 1904 

First drive 


1905* 


Second drive 

Rafted out in spring of 1905 


1906 




1907 


Rafted out in spring of 1907 
Second drive 




Third drive 


Average 




.897 










froi^ 


[ GRAND LAKE 


DAM TO LINCOLN. 


1905 


10 ,495 ,060 

13,076,320 

1 ,613 ,560 

3 ,348 ,760 


$1.18 
70 
1 06 
1 19i 




1906 




1907 


Second drive 




Third drive 


Average 




1.034 










FROM I 


lASKELL ROCK 


TO PENOBSCOT BOOM. 


1899 


1 ,071 ,400 
1 ,631 ,800 
1 ,088 ,960 


$0.54 

71 

1 21 




1901 




1905 








Average 




$0.82 











*Previous to 1905 the logs were driven from the various points up the river to 
Lincoln for the same price that they were driven from the corresponding points to the 
Penobscot boom. 
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Amount and cost of log-driving on Penobscot River and tributaries — 

Continued. 

FKOM HULI.ING MACHINE TO PENOBSCOT BOOM. 



Ybab. 



Amount driven 
Feet B. M. 



Tax per 
thousand. 



Remarks. 



1899. 
1900. 
1901. 
1902. 



426 ,280 
1 ,073 ,890 

116,480 
1 ,692 ,250 



Average. 



$0.44 
51 
63 
73 



$0,578 



FROM SEBOEIS AND WASSATAQUOIK STREAMS TO LINCOLN. 



1905. 
1906. 
1907. 



Average. 



6 ,249 ,830 
1 ,514 ,000 
1,850,250 



.$0.78 
50 
70 



$0.66 



PROM SEBOEIS AND WASSATAQUOIK STREAMS TO PENOBSCOT BOOM. 



1898 


10,536,360 
8,402,150 
6,082,140 

19 .621 ,090 

12.845,680 
5 ,486 ,480 

16 ,947 ,270 
2,036,660 
5,150,810 
. 300,000 

11,478,080 

2 ,968 ,000 
4 ,686 .350 

14,180,530 

3 .998 ,235 


$0.30 
33i 
33 
36i 
49 
51 
61 
49 
53| 
53 
62 
62 
98 
70 
88 


First drive 
Second drive 

Firet drive 
Second drive 
Two drives 
Firet drive 
Second drive 
Rafted out spring 
Firet drive 
Second drive 




1899 




1900 




1901 




1902 




1903 




1904 


1904 


1905 




1906 




1907 








Average 




$0,555 











FROM WHETSTONE FALLS TO PENOBSCOT BOOM. 



1902 


1 ,148 ,490 
6,362,420 
2 ,197 ,520 


$0.61 

77 

1.65 


Second drive 


1905 


Firet drive 


1907 








Average 




$1.01 











FROM SOLDIER BRbOK TO PENOBSCOT BOOM. 



1902. 
1904. 
1905. 



Average. 



2 .536 ,950 
2 ,629 .180 
3,104,810 



$0.56 
56i 
74 



$0,622 
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Amount and cost of log-driving on Penobscot River and tributaries- 
Continued. 





FROM 


MUD BROOK TO PENOBSCOT 


BOOM. 






YVAR. 


Amount driven 
F^t B. M. 


Tax per 
thousand. 




R>einark8. 




1900 


3.219,390 

2.188,360 

858 ,470 


$0.35i 
43 

78 








1903 




1907 










Average 




$0,522 











FROM 


GRINDSTONE TO PENOBSCOT 


BOOM. 


1899 


813 ,270 
3,104,080 
3 ,263 ,510 
3,496,190 


$0.33 

33 

73 

1 15 




1901 




1905 




1907 








Average 




$0,636 











FROM MEDWAY TO PENOBSCOT BOOM. 



1907. 



4 ,771 ,740 



$0.80 



MATTAWAMKEAG RIVER, TAX 


FOR PARTIAI, DISTANCES 


». 


Ybab. 


Fram— 


To 
Linooln. 


To 
Montague. 


To 

Penobeoot 

boom. 


1903 


Gelleraon boom 


$0.58 

. ?8| 


$0.58 

i 

68 

77 
75 


$0 58 


1904 


68 


1905 








68 


1906 

1907 


,, ., 


77 
75 


77 
75 






Average 


68 
$0.53 


69 
$0.53 


69 


1903 


Wytopitlock 


$0 53 


1904 


m 

63 


1904 


t • 






1905 


<• 
















Average 


$0.53 


$0.53 


$0.59 


1904 


Baskahegan 


•°IS} 




















Average 






$0.65 


1903 








$0.51 


1904 








634 


1905 


<i . . • • 






61 












Average 






$0.59 


1904 


Mattakeunk . . 






$0,631 


1905 








61 













Average 






$0.62 
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Amount and cost of log-driving on Penobscot River and tributaries-- 

Concluded. 

PASSADUMKBAG WVER, TAX FOR PARTIAL DISTANCES. 





To Pknobscot Boom From— 


Ybar. 


Nicatous. 


Pistol. 


Madagasoal. 


Grand Falls. 


Saponic. 


1903 


$0.80i 


$0.32^ 

48 
60 
77 

77 


$0.32i 
48 
60 
52 
62 
62 
31i 
32 
28 
25 






1903 






1903 








1904 


1 00 
1 00 




$0 52 


1904 






1904 






1905 


IS* 


45 






1906 


$0.47 




1906 






1907 


83 
50 


37 






1907 
















Average 


$0.78 


$0.54 


$0.42 


$0.47 


$0.52 


1908 


$0.46 

/ 61 2-5 
1 46 2-5 

58 
75 


$0.33 


$0.31 


♦$0.46 




1909. first drive. 














1 900 (Seconddri ve 




















1910. mouth of 
N i c a t o u 8 










1910, Nicatous 





















•Foot of Grand Falls. 
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The following table, giving the cost of driving per mile 
thousand and per ton-mile, is compiled from the above data; 
it is assumed that i,ooo feet board measure weigh 3,500 
pounds : 

Cost of log-driving on Penobscot River and tributaries, 

WEST BKANCH OF PENOBSCOT RIVER FROM HEAD OF CHESUNCOOK lAKE TO 
PENOBSCOT BOOM, 1898-I902. 



Location of Dbive. 



Difltuioe 
in miles. 



Average 

tax per 

thousand. 



Cost of Drivino. 



Per mile- 
thousand. 



Per ton- 
mile. 



Head of Chesuncook Lake 

to boom of Great Northern Paper Co. 

to Lincoln 

to Montague 

to Penobscot boom 



Foot of Chesuncook Lake 

to boom of Great Northern Paper Co. 

to Lincoln 

to Montague 

to Penobscot boom 



Sourdnahunk Stream 

to North Twin Dam. 

to Lincoln 

to Montague 

to Penobscot boom. . 



Ambejejus Lake 

to boom of Great Northern Paper Co. 

to Montague 

to Penobscot boom 



Pemadumcook Lake 

to Lincoln 

to Montague 

to Penobscot boom. 



North Twin Dam 

to Lincoln 

to Penobscot boom. 

Shad Pond 

to Lincoln 

to Montague 

to Penobscot boom. 



5d 

94 

106 

120 



37 

78 

90 

104 



10 
63 

77 



42 
«6 



$0 79 
1 24 
1 29 
1 17 



63 
1 04 
1 09 

98 



53i 
1 06 
1 06 
1 01 



47 

82 i 
68 



65i 
65i 
60 



56 
52 



31i 

48i 
40 



Average.. 



$0.0149 
.0132 
.0122 
.0098 



.0170 
.0134 
.0121 
.0094 



.0214 
.0158 
.0136 
.0110 



.0470 
.6131 
.0088 



.0121 
.0101 
.0077 



.0133 
.0079 



.0093 
.0106 
.0068 



$0.0085 
.0075 
.0070 
.0056 



.0097 
.0077 
.0069 
.0054 



.0122 
.0090 
.0078 
.0063 



.0268 
.0075 
.0050 



.0069 
.0058 
.0044 



.0076 
.0045 



.0053 
.0060 
.0039 



$0.0135 



$0.0077 



WEST BRANCH OF PENOBSCOT RIVER FROM SHAD POND TO PENOBSCOT BOOM^ 

I903-I907. 



Shad Pond 

to Lincoln 


34 
59 


$0 77 
77 


$0.0226 
.0131 


$0.0129 


to Penobscot boom 


.0075 






Average 






$0.0178 


$0.0102 
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Cost of log-driving on Penobscot River and tributaries — Continued. 

HBAD OF CHESUNCOOK LAKE TO SHAD POND^ I9O3-I9I2. a 





Distance 
in miles. 


Average 
tax per 


Cost of 


Dbivino. 


Location of Drive. 


Per mUe- 
thousand. 


Per ton- 


Head of Chesunoook Lake 

to Shad Pond 


60 
44 
32 
19 
12 
7 


SO 70 
63 
60 
30 
16i 
11 


$0.0117 
.0120 
.0156 
.0158 
.0135 
.0167 


$0.0067 


Foot of Chesuncook Lake 

to Shad Pond 


.0069 


Sourdnahunk Stream 

to Shad Pond 


.0089 


Head of Ambejejus Lake 

to Shad Pond 


.0090 


Foot of Pemadumoook Lake 

to Shad Pond 


.0077 


North Twin Dam 

to Shad Pond 


.0090 






Average 






$0.0140 


$0.0080 











a. Tax fixed by State legislature. 



EAST BRANCH OF PENOBSCOT RIVER FROM GRAND LAKE DAM TO PENOBSCOT 

BOOM, 1898-I907. 



Grand Lake Dam 

to Penobscot boom, 
to Lincoln 



Haskell Rock 

to Penobscot boom. 

Hulling Machine 

to Penobscot boom. 

Seboeis River 

S Lincoln 
Penobscot boom. 

Whetstone Falls 

to Penobscot boom. . 

Soldier Brook 

to Penobscot boom. 

Mud Brook 

to Penobscot boom. 

Grindstone Falls 

to Penobscot boom. 

Medway 
[>F< 



to Penobscot boom. 
Average 



89 
63 


$0 90 
1 03 


$0.0101 
.0164 


$0.0068 
.0094 


84 


82 


.0098 


.0066 


82 


68 


.0071 


.0041 


47 
72 


66 
66 


.0140 
.0078 


.0080 
.0046 


67 


1 01 


.0161 


.0086 


62 


62 


.0100 


.0067 


61 


62 


.0086 


.0049 


59 


64 


.0108 


.0062 


61 


80 


.0167 


.0090 






$0.0126 


$0.0071 
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Cost of log-driving on Penobscot River and tributaries — Continued. 

MATTAWAMKEAG RIVER FROM GEIXERSON BOOM TO PENOBSCX)T BOOM, 

I903-I907. 





Distfuice 
in miles. 


Average 

tax per 

thousand. 


COffT OP 


Dsivmo. 


Location op Drive. 


Per mile- 
thousand. 


Per ton- 
mile. 


Gellerson Boom 

■ to Lincoln 


52 
63 

77 

67 

34 
46 
59 

48 

43 


$0 68 
69 
69 

65 

53 
53 
59 

59 

62 


$0.0131 
.0110 
.0090 

.0097 

.0156 
.0115 
.0100 

.0120 

.0144 


$0.0075 


to Montague 


.0063 


to Penobscot boom 


.0051 


Baskahegan Stream 

to Penobscot boom 


.0051 


Wytopitlpck Stream 

to Lincobi 


.0089 


to Montague 


.0066 


to Penobscot boom 


.0057 


Molunkus Stream 

to Penobscot boom 


.0069 


Mattakeunk Stream 

to Penobscot boom 


.0082 






Average 






$0.0118 


$0.0067 







PASSADUMKBAG RIVER FROM NICATOUS LAKE TO PENOBSCOT BOOM, I903-I907. 



Saponic Lake 

to Penobscot boom 


20 
24 
26 
30 
34 


$0 52 
42 

47 
54 

78 


$0.0260 
.0175 
.0177 
.0180 
.0229 


$0.0149 


Madagascal Stream 

to Penobscot boom 


.0100 


Grand Falls 

to Penobscot boom 


.0101 


Pistol Lake 

to Penobscot boom 


.0103 


Nicatous Lake 

to Penobscot boom 


.0131 






Average 






$0.0204 


$(/.0117 







It will be observed from the aibove table that the value for 
the average tax per mile varies greatly with the difference in 
length of distance driven and the difficulties encountered, but 
apparently the average cost of driving per ton-mile is 0.85 cent ; 
the highest is 2.68 cents and the lowest 0.4. cent. 

IMPROVEMENTS IN LOG-DRIVING FACILITIES. 

Many things may be done to improve the facilities for driv- 
ing logs and thereby effect economy in cost of driving and in 
the amount of water required to float the logs. Dams may be 
built for the storage of water to be used during the driving 
season, or for the purpose of creating backwater, thus making 
smooth an otherwise rough stretch of the rij^i^^^ by Che whole 
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pond storage may be let out at one time, so as to furnish a 
"flush" which will float the logs over the shallow and rough 
places. Rocks and ledges may be blasted out of the channel. 
Abutments and wings may be built at some of the abrupt turns 
in the river. Piers and booms may be constructed. A consid- 
erable outlay is needed to maintain the booms and existing 
dams in proper repair. Although much money has been spent 
on improvements, there is a pressing need for additional ex- 
penditure, for with the increased storage for power develop- 
ment should come also improved facilities for log-driving, so 
that the water shall not be wasted when the logs are driven. 

It will be noted that wherever a dam has been built for 
power development the conditions have, in general, been im- 
proved for log-driving. Notable among these improvements 
are the dams at East Millinocket and Dolby, on the main river 
a short distance albove the mouth of East Branch, which have 
flooded a considerable stretch of rough water and thereby 
greatly improved conditions for log-driving. The following 
table indicates some of the expenses occasioned by improve- 
ments during recent years : 



Expenses for Improvements on West Branch of Penobscot River from 
Chesuncook Lake to Medway for the Years 1893-1902. a 



Ybar. 


Repairs on 


Repairs on 
steamers. 


Repairs on 
dams and piers. 


Blasting 
on river. 


1893 


$1 ,525 54 
678 11 
1 ,236 78 
1 ,224 30 
2,263 74 
3,779 95 

10,527 78 
6,744 62 
5,975 16 
4,862 11 


$13 .322 48 

350 17 
367 89 

728 56 

9.928 20 


$158 44 

141 37 
1T049 82 
1 ,282 35 




1894 


_ 


1895 


_ 


1896 


_ 


1897 


_ 


1898 


_ 


1899 


$25 00 


1900 




1901 


_ 


1902 


_ 






Averaise annual expense 
for 10 years 


$38 ,817 09 
$3,881 71 


$24 ,747 29 
$2 ,474 73 


$2,631 98 
$263 20 


$25 00 
$2 50 







. These expenses include in some years the building and oare of dams. 



Digitized by 



Google 



54 



STATE WATER STORAGE COMMISSION. 



Expenses for Improvements on the Main River from Medway to the 
Penobscot Boom by the Penobscot River Dam & Improvement Co., 
1898-190/. a 



1898 

1899 

1900 

1901 

1902 

1903 

1904 


$1 ,721 00 

2 ,535 00 

2 ,946 00 

2 ,460 00 

3 ,000 00 

1 ,900 00 

1 .800 00 


1905 

1906 

1907 

Average year 
expense 


. . . $2 ,373 00 
. . . 1 ,700 00 
. . . 2 ,900 00 


$23 .325 00 

ly 

.. $2,332 50 



Expenses for Improvements on East Branch of Penobscot River from 
Grand Lake Dam to Medway, 1898-1906. b 



1898 

1899 


$774 00 

1 ,939 25 


1903 

1904....... 

1905 

1906 


$786 00 

1 ,758 00 


1900 

1901 

1902 


875 00 

610 00 

375 00 


1 ,962 12 

500 00 



a. These expenses Include blasting out rocks «tnd ledges in the river^ repairs to dams, 
hanging and taking care of the booms, and manning them, and executive expense. 

b. Some of the amounts here shown include the building of several piers, but for the 
most part liiey are for blasting out ledges and rocks in the river. 

Kennebec River, 
present conditions. 

There is increasing harmony between the log-driving and the 
water power interests on this river, largely through the efforts 
of the Kennelbec Water Power Co., a mutual organization of 
the water power users on the river. The Kennebec Log Driv- 
in.^^ Association has controlled the drives on the main Kenne- 
bec River since about 1830. The two other most important 
similar organizations in this basin are the Moose River Driv- 
ing Co. and the Dead River Driving Co. From the reports 
of these three companies a large part of the following data 
are compiled. 

In the last few years driving has become much easier on 
the Kennebec and it is less expensive and fewer men are em- 
ployed. During 1910 a crew of 500 men brought down the 
spring's drive of 125,000,000 feet, where a few years ago that 
quantity of logs would have required 800 men. Booms have 
now been hung at different places on the river to prevent jams. 
Ledges have been blasted and many of the places where log 
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jams formed that have cost a great deal of money to remove 
have been cleared and booms fixed so that this trouble is now 
avoided. 

TIMK OF DRIVING. 

The smaller tributary streams are driven just as soon as the 
ice goes out of them in the spring — ^usually about the latter 
part of April. The Moose River drive usually reaches Moose- 
head Lake in the latter part of May, and at about the same 
time the Dead River drive enters the Kennebec. Moosehead 
Lake is clear of ice, usually, at least, by May lo and from that 
time until perhaps about August i, depending on the season, 
water is let out of Indian Pond (which is used as a regulating 
basin) for varying perfods each day. The times when the rear 
of the drive has left Moosehead Lake and reached Riverside 
boom (about 5 miles above Augusta) for the 13 years 1900 to 
1912 are given below : 



Dates on which rear of drive left Moosehead Lake and reached 
Riverside Boom. 



Ybab. 



Left 


Reached 




Riverside 


Lake. 


Boom. 


June 23 


Aug. 27 


July 3 


Aug. 9 


June 15 


Aug. 15 


July 6 


Sept. 9 


July 2 


Sept. 8 


July 24 


Aug. 27 


Tune 28 


Sept. 15 



Year. 



Left 

Moosehead 

Lake. 



Reached 

Riverside 

Boom. 



1900 
1901 
1902 
1903 
1904 
1905 
1906 



1907 
1908 
1909 
1910 
1911 
1912 



July 


5 


Sept. 


4 


June 


23 


Aug. 


31 


July 


9 


Aug. 


23 


July 


7 


AuS. 


18 


July 


21 


Oct. 


2 


July 


3 


Aug. 


30 



WATER USED IN DRIVING. 

The period during which water is let out of Indian Pond 
dam lasts usually from May i to August 15, although the most 
water is used during June and July. No i^ecord is kept of the 
flow of this dam or of the length of time the water runs out, 
although a man is stationed there to control the flow accord- 
ing to the needs of the drive. An inspection of gage readings 
at The Forks gaging station shows that the duration of the 
season during which water is let out for log-driving is appro? •- 
mately as follows: 
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Length of period during which water 


is released for log-driving. 


1902 


May 10 to August 6. 


1903 


April 26 to August 23. 
May 14 to August 16. 


1904 


1905 


May 1 to September 3. 


1906 


May 1 to August 10. 


1907 




1908 




1909 


May 6 to August 17. 


1910 


May 1 to August 4. 


1911 


May 17 to September 14. 


1912 


May 1 to August 13. 







The subjoined taWe shows the amounts of water that were 
used in the drives from May to August of each year from 1907 
to 19 1 2 according to the records at The Forks gaging station. 

For the past three years, special studies of records at this 
station have been made. During the drive the gates at Indian 
Pond dam, about 18 miles above The Forks, are raised and 
lowered daily creating the daily "head" or "hoist." This head 
lasts, on the average, from 6 to 10 hours and the gates are then 
closed. For the years 1910, 191 1 and 1912 the quantities on 
the lines marked "average" are the average daily discharges for 
■each month in question. On the lines marked "maximum" the 
quantities are the average of the maximum discharge of each 
day or the quantity used at the peak of the hoist. This 
amounts to about 7200 second feet on the average. 

191 1 was an unusually low year on the rivers of Maine and 
the quantities used probably represent the minimum quantity 
on which drives can economically be handled on the Kennebec. 
The average for the log-driving season is about 2600 second- 
feet, and this quantity has been used in later computations on 
the regulation of Moosehead and other lakes as storage basins. 

Discharge in second-feet of the Kennebec River at The Forks during the 
log-driving season. 



Year. 


May. 


June. 


July. 


August. 


Average. 


1907 


8,440 
10,500 
8,020 
5,980 
7,760 
2,600 
6,880 
8,520 


5,070 
6,860 
3,950 
4,760 
7,020 
3,030 
7,620 
4.970 
67 ,970 


3.920 
2,960 
3,230 
3.210 
7,100 
2,330 
7,640 
2 ,760 
c7,230 


3,670 
2,830 
2,560 
2,440 

a6 .570 
2.290 
7.370 
2,130 

d6 ,540 


5,280 


1908 


5.790 


1909 


4,440 


1910 averaee 


4,100 


1910 mftTfiipii^n - , 


7.060 


1911 average 


2.560 


1011 Yna-TiTniiTn 


7.380 


1912 averase 


4.600 


1Q19 TnA.Timiim 


7,250 







a Aug. 1 to 5, inclusive. 
b June 10 to 30, inclusive: 
e July 1 and 9-31, inclusive. 
d Aug. 1 to 13, inclusive 
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QUANTITllSS OF LOGS DRIVEN AND COST OF DRIVING. 

The following table shows the amount and cost of the four 
principal drives for the thirteen years 1900-1912. 

(i) On Kennebec River from The Forks to Riverside 
boom (about 5 miles above Augusta), 91 miles. 

(2) On Kennebec River from Moosehead Lake Outlet to 
The Forks, 24 miles. 

(3) On Dead River from North Branch to The Forks, 43 
miles. 

(4) On Moose River from Attean to the mouth of the 
river where it empties into Moosehead Lake, the average length 
of drive being 17 miles. 

It must be kept in mind that these figures cover, in addition 
to the cost of driving itself, the other charges arising in carry- 
ing on this work, such as cost of dams, improvement of chan- 
nel, booms, etc., as well as executive charges. As many impor- 
tant improvements have been made during these 13 years, such 
other expenses have been heavy, and the unit costs of driving 
are therefore higher than if a longer series of years were con- 
sidered. 



Amount and cost of log-driving on Kennebec River and tributaries, 

1900-1912. 

K^NN^BEC RIVER FROM THE FORKS TO RIVERSIDE BOOM. 



Year. 


Total cut, 
Feet B. M. 


Amount taxed, 
Feet B. M. 


Total cost. 


Tax per M. 


1900 


147,424,579 
136 ,063 ,291 
133 ,772 ,610 
146.413,732 
163 ,894 ,303 
132 ,025 ,401 
148 ,726 ,278 
128 ,955 ,309 
128 ,472 ,904 
107 ,985 ,561 
117,007,177 
116,626,169 
95 ,665 ,550 


136 ,418 ,020 
125 ,744 ,768 
122 .655 ;300 
135 ,098 ,090 
150,476.608 
121 ,274 ,346 
136 ,319 ,939 
120 ,893 ,739 
116,756,507 

95 .058 ,953 
109,092,197 

98,075,269 
102 ,436 ,674 


$54,567 20 
50,297 90 
55,194 85 
67 ,549 07 
51 ,162 05 
43 ,658 76 
54,527 99 
53,193 26 
56,043 12 
61 ,788 31 
60.000 70 
63 ,748 93 
53 ,267 05 


$0 40 


1901 


40 


1902 


45 


1903 


50 


1904 


34 


1905 


36 


1906 •. 


40 


1907 


44 


1908 


48 


1909 


65 


1910 


55 


1911 


65 


1912 


52 






Averaff6. 








$0 47 
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Amount and cost of log-driving on Kennebec River and tributaries — 

Continued. 



KENNEBEC KIVER 


FROM MOOSEHEAD LAKE OUTLET TO THE 


FORKS. 


Year. 


Total cut. 
Feet B. yi. 


Amount taxed. 
Feet B. M. 


Total cost. 


Tax per M. 


1900 


83 ,297 ,162 
91,766,536 
86 ,391 ,882 
96,763,334 
112 ,702 ,582 
97,656,501 
97 ,574 ,422 
90,427,107 
86,173,447 
68,669,637 
86 ,759 ,916 
80 ,445 ,028 
83,646,556 


83 ,297 ,162 
78,953,778 
74 ,707 ,784 
83,078,837 
99 ,907 ,353 
82 ,844 ,976 
79 ,931 ,493 

78 ,213 ,336 
78,119,614 
61 ,217 ,699 

79 ,306 ,884 
76 ,676 ,095 
80,506,178 


$4,997 83 

11 ,843 07 

11 ,206 15 

12,461 82 

9,990 76 

9.112 96 

9,591 78 

8,603 46 

8,693 19 

9,182 67 

14 ,275 24 

13,621 70 

8,855 69 


$0 06 


1901 


15 


1902 


16 


1903 


15 


1904 


10 


1906 


11 


1906 


12 


1907 


11 


1908 


11 


1909 


15 


1910 


18 


1911 


18 


1912 


11 






Average 








$0 13 








■ 





DEAD RIVER. 



1900 


47 ,208 ,011 
39 ,730 ,456 

44 ,215 ,878 

45 ,081 .154 
38 ,023 ,533 
25 ,294 ,441 
38 ,443 ,264 
29,666,938 
30 ,763 ,688 
29 ,995 ,576 
24 ,661 ,773 
23 ,488 ,095 
13 ,607 ,014 


40 ,790 ,202 
32 ,862 ,021 
34 ,706 ,943 
33 ,705 ,719 
31,314,718 

22 ,070 ,364 
29 .992 .506 

23 .081 ,152 

24 ,622 ,636 
24 ,803 ,131 
17 ,832 ,281 
15 ,746 ,994 
15,493,299 


$14,276 67 
11 ,501 71 
13 ,882 39 
13 ,482 28 
10,960 17 

9,931 68 
16 .496 89 
13.848 70 
13.542 45 
15,493 77 
11 ,818 24 
11 ,022 88 

9,295 99 


$0 35 


1901 


35 


1902 


40 


1903 


40 


1904 


35 


1905 


45 


1906 


55 


1907 

1908 


60 
56 


1909 


62 


1910 


66 


1911 


70 


1912 


60 






Averagftr 








$0 51 













MOOSE RIVER. 



1900. . ... 




30 ,496 ,221 
30 ,699 ,729 
35 ,403 ,382 
41 ,636 ,226 
45 ,386 ,208 
41 ,936 ,725 
40 ,242 ,377 
39 ,848 ,743 
37 ,967 ,493 
37 ,277 ,468 
69 ,860 ,898 
49 .430 .450 
58 .046 .976 


$10 .379 70 
13.151 59 
13 ,366 61 
18,884 88 
17 ,619 09 
18.212 36 
15 .927 99 
17 .286 95 
13.126 67 
13 .623 48 
25.981 66 
26.914 46 
31 .664 44 


$0 34 


1901 




43 


1902 




38 


1903 




46 


1904 




39 


1906 




43 


1906 




40 


1907 


40 ,341 ,613 
38,464,723 
42 ,277 ,458 
68 ,010 ,898 
61 ,986 ,860 
61 ,339 ,666 


43 


1908 


36 


1909 


37 


1910 


43 


1911 


54 


1912 


56 














$0 42 













From the above table we can obtain the cost of driving per 
mile-thousand considering the amounts taxed and the distances ; 
and approximately the cost per ton-mile, considering i,ooo feet 
B. M. to weigh 3,500 pounds. For Moose River the distance 
given is computed and is an average one from Moosehead 
Lake, the various amounts and distances driven being taken 
into consideration. 
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Cost of driving on Kennebec River and tributaries, igoo-1912. 







Average 
tax per M. 


Cost op DRivmo. 


Drivb. 


Distance 
miles. 


Per mile- 
thousand. 


Per ton- 
mile. 


Kennebec River from The Forks to 
Riverside boom 


91 

24 
43 
17 

9 


$0 47 

13 
51 
42 

15 


$0.0052 

.0054 
.0119 
.0247 

.0167 


$0.0030 


Kennebec River from Mooeehead Lake 
to The Forks 


.0031 


Dead River 


.0068 


Moose River 


0141 


Moosehead Lake (Moose River to lake 
outlet, logs towed by boat) 


0095 







According to the above table, the cost of log-driving per ton- 
mile on the Kennebec varies from three-tenths to i 1-2 cents, 
depending on the distance driven and the difficulties encoun- 
tered. On the Penobscot (see page 52) the average cost of 
driving per ton-mile was shown to be 0.85 cents, the highest 
being 2.68 cents and the lowest 0.4 cents. On the main 
stretches of these two rivers, the cost per ton-mile is 0.3 cents 
and 0.4 cents respectively or an average of 0.35 cents. On 
page 34 it was shown that the cost by rail transportation was 
I 1-4 cents per ton-mile. 

Androscoggin River. 

Log-driving on this stream is handled by the American 
Realty Co. and Berlin Mills Co. Figures on the total amount 
of the drive for a period of years and cost of same are avail- 
able from the former company and are shown below. The 
second table, covering logs handled on Mooselucmaguntic Lake, 
shows the amount taken across this lake and taken out of the 
water at Bemis and loaded on to the cars. 
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Log-driving, Androscoggin River. 



YaiAA. 


From— 


Totftl driv«, 1 1 DiBtfLfloe 
Feet, B.M* JCoBt per M. milfie. 


Ckret per mile- 
tbousand. 


1908 


Btirliii to Rtini/ord . . . 


51 .324 ,414 
17 .369 .232 
58 ,5;i5 ,19t) 
52 ,3a6 ,688 
37 ,872 ,242 
37,872.117 
28 ,895 ,550 
14 ,981 ,354 

7 ,889 ,082 
10,289,345 

8.872,882 


SO 148 
942 
423 
.355 
525 
.230 

on 

.205 
.087 
.271 
.062 


53 ol SO 0028 


IftOS 
1909 
1910 
1911 
1912 
1908 
1909 
1910 
1911 
1912 


Umbagop^ Lakp to Rumfoml 
UmbagOK Lakt! \<i liumford. 
UmbaKog Ijiki? to Rum ford. 
Umbagoff Luke to llimifoTd. 
PontifMJok Dam to Rumfoiid 
Rumford tn Lh emiora .... 

Hurnford to Livprmorf: 

Ruttiford to Livurmc^re 

Rumford to Livermore 

Rumfoj-d to Livermore 

Average coat jier tmle- 


S4.0 
84. 
&4.0 
84.0 
66,2 
27.4 
27.4 
27.4 
27,4 
27.4 


.0112 
.0050 
0042 
.0062 
.0035 
.0026 
.0075 
.0032 
.0099 
.0023 








SO 0053 




Average cost per ton- 
mile ............... 






0030 













Logs handled on Mooselucmaguntic Lake. 



1908 


Rangeley drive 


7,646,601 

14 ,868 ,910 

7 ,322 .766 

13 ,639 ,965 

64,357 

6.626 


SO. 983 
1.276 
.326 
.361 
.35 
.36 


16 
16 
16 
16 
16 
16 


SO. 061 


1908 


Cupsuptlc drive . .... 


.080 


1909 


Bemis drive 


.020 


1910 


Bemis drive 


.022 


1911 


Bemis drive 


.022 


1912 


Bemis drive 


.022 




Average cost per mile- 
thousand 












SO. 038 




Average cost per ton- 
mile 








.022 















The average amount of water required for log-driving on 
the upper Androscoggin River is 2300 second-feet for two 
months of the year. 

Summary of Log-driving. 

The following table shows the average cost of driving logs 
on a number of rivers of Maine. Based on the figures in the 
foregoing tables and on the assumption that 1000 feet B. M. 
of logs weigh 3500 pounds, the average is seen to be $0.0082 
per ton-mile. The average freight rate as indicated on page 
34 is 50% higher. 
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Average cost of log-driving on Maine rivers. 



RiVBB. 



Distance 
miles. 



Cost per mile- 
thousaad. 



Cost F>er ton- 
mile. 



St. Croix River. 
Machias River.. , 



Penobscot River, West Branch and tributaries , 
to Penobscot Boom 



Penobscot river. East Branch, Grand Lake 

to Penobscot Boom 



Mattawamkeag River, Gellerson Boom 
to Penobscot Boom 



Passadumkeag River, Nicatous Lake 
to Penobscot Boom. . ; 



Kennebec River, The Forks 
to Riverside Boom 



Moosehead Lake 
to The Forks 



Moose River, Attean 
to mouth 



Dead River, North Branch 
to mouth 



Moosehead Lake, Moose River 

to East Outlet (towing by boat) . 



Androscojsgin River, Umbagog Lake 

to Livermore 

towing on Mooselucmaguntic Lake. 



80 
30 

10 to 120 

47 to 89 

34 to 77 

20 to 34 

91 

24 

17 

43 

9 



27 to 84 
16 



Average 

Average railroad rates. . 



$0.0066 
.0140 

.0150 

.0126 

.0118 

.0204 

.0052 

.0064 

.0247 

.0110 

.0167 



.0053 
.0380 



$0.0144 
.0219 



$0.0037 
.0080 

.0086 

.0071 

.0067 

.0117 

.0030 

.0031 

.0141 

.0068 

.0095 



.0030 
.0217 



$0.0082 
.0125 



The next table shows the cost of driving on the lower 
stretches of the various rivers and for long distances. It is 
not nearly so difficult driving on the lower portions of the 
Maine rivers and as a consequence, the cost is less. The aver- 
age is seen to be $0.0034 per ton-mile, or about one-fourth the 
average railroad rate. In the 1912 drive from Rumford to 
Livermore on the Androscoggin River the cost was. only 
$0.0013 per ton-mile, a remarkably low figure. 
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Cost of log-driving for long distances. 



RiVBR. 



Distance 
miles. 



Cost per mile- 
thousand. 



Ckwt pKer ton- 
mile. 



St. Croix River 

Penobscot River, Head Chesuncook Lake 
to Poiobscot Boom 



North Twin Dam 
to Penobscot Boom. 



Shad Pond 

to Penobscot Boom. 



East Branch, Hulling Machine 
to Penobscot Boom 



Kennebec River, The Forks 
to Riverside Boom 



Androscoggin River, Umbagog Lake 
to Rumford 



Ponticook Dam 
to Rumford 



Rumford 

to Livermore (1912) . . 

Androscoggin average. 



80 
120 

66 

59 

82 

91 

84 

66 



27 
27 to 84 



$0.0065 
.0098 

.0079 

.0068 

.0071 

.0052 

.0042 

.0035 



-.0023 
.0053 



$0.0037 
.0056 

.0046 

.0039 

.0041 

.0030 

.0024 

.0020 



.0013 
.0030 



Average 

Average railroad rates. . 



$0.0059 
.0219 



$0.0034 
.0125 
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LEGAL ASPECTS OF WATER-POWER 
DEVELOPMENT. 

Introduction. 

The Chief Engineer approaches this subject with consider- 
able hesitancy, as he makes no pretensions to a training in law. 
He was impelled to look into the law of waters by the numer- 
ous requests that were received in the office of the Commission 
regarding the legal features of water-power development in the 
State of Maine. Furthermore, certain questions occurred to 
him in his consideration of a policy to be adopted by the State 
for the development of its water powers, or, as the Water 
Storage law requires, "to report a comprehensive and practical 
plan for the improvement and creation of such water-storage 
basins and reservoirs as will tend to develop and conserve the 
water powers of the State." 

Extracts from a number of decisions have been noted that 
have been of great interest to the writer as bearing directly on 
the subject-matter, and it is believed will be of general interest 
to engineers, especially to those practicing in- New England. 

A large number of court decisions have .been read, but the 
citations given below are intended to represent general princi- 
ples and not special or unusual cases. Full references are 
given, so that the facts on which the decisions were based can 
be looked up, and the subject pursued further if desired, as 
each case generally has references to other similar ones. 

Court Decisions. 

Water-power and water-storage developments in Maine have 
been based mainly in so far as legal features are concerned, on 
the Colonial Ordinances of 1641-47; the so-called Mill Act; 
the common law of waters ; to a lesser degree, the act relating 
to the improvement of marshes, meadows, and swamps; the 
several acts relating to the procedure for the organization of 
corporations; and the various decisions of the law courts of 
the State of Maine bearing on these acts. 
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COI.ONIAL ordinances, 164I-47. 

This act, first adopted by the General Court of the Colony in 
1641 and amended in 1647, reads as follows: 

Liberties Common. 

2. Every inhabitant who is an householder shalf have free fishing 
and fowling in any great ponds, bayes, Coves, and Rivers so far as 
the Sea ebbs and flows, within the precincts of the towne where they 
dwell, unless the freemen of the same Towne or the General Court 
have otherwise appropriated them. Provided that no Towne shall 
appropriate to any particular person or persons, any great Pond con- 
taining more than ten acres of land, and that no man shall come on 
another man's propriety without their leave otherwise than as hereafter 
expressed. The which clearly to determine, It is Declared, That in all 
Creeks, Coves and other places, about and upon Salt-water, where the 
Sea ebbs and flows, the proprietor of the land adjoining, shall have 
propriety of the low-watermark where the Sea does not ebb above a 
hundred rods, and not more wheresoever it ebbs further. Provided 
that such proprietor shall not by this liberty, have power to stop or 
hinder the passage of boates or other vessels, in or through any Sea, 
Creek, or Coves, to other men's houses or lands. And for great Ponds 
lying in common, though within the bounds of some Towne, it shall be 
free for any man to fish and fowle there and may pass and repass on 
foot through any man's propriety for that end, so they trespass not on 
any man's Corn or Meadow. 

A case recently decided by the Supreme Judicial Court of 
Maine covers in an interesting and thorough, although concise 
manner, the early history of the various acts of the colonial 
courts and legislatures upon which the law of Maine is based. 
(See Conant v, Jordan, 107 Me. 227.) 

Decisions of Law, 

Many decisions have been rendered by the courts on these 
Colonial Ordinances, among which may be noted the following : 

"Although fishing and fowling are the only rights named in the 
ordinance, it has always been considered that its object was to set 
apart and devote the great ponds to public use, and that . . . these 
public reservations, at first set apart with reference to certain special 
uses only, become capable of many others which are within the designs 
and intent of the original appropriation. The devotion to public use is 
sufficiently broad to include them all, as they rise." (West Roxbury 
V. Stoddard, 7 Allen, 158. Watuppa Reservoir Co. v. Fall River, 147 
Mass. 543,557.) 
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It is a rule of law peculiar to Maine and Massachusetts 
under the Colonial Ordinance of 1641-47 that all great ponds 
— that is, ponds containing more than ten acres — are owned by 
the State. 

While private property cannot be taken for public use with- 
out compensation, the waters of great ponds and lakes are not 
private property. 

Under the ordinance, the State owns the ponds as public 
property held in trust for public uses. It has not only the jus 
privatum, the ownership of the soil, but also the jus publicum 
and the right to control and regulate the public uses to which 
the ponds shall be applied. 

The authority of the State to control waters of great ponds 
and determine the uses to which they may ;be applied is a gov- 
ernmental power, and the governmental powers of the State 
are never lost by mere non-use. (Auburn v. Union Power Co., 
90 Me. 577.) 

The ordinance has been held to be broad enough to justify 
the State in granting authority to a certain commission to for- 
bid the public navigating the waters of a great pond set aside 
as a reservoir for water supply. Defendant denied the right of 
the commissioners to keep him off. 

Held: "There is no doubt that the control of the great ponds in the 
public interest is in the legislature that represents the public. It may 
regulate and change these public rights or take them away altogether 
to serve some paramount public interest. . . . The legislature 
having seen fit to devote the waters of the lake to a public use for the 
benefit of the inhabitants of the metropolitan water district, it was in 
its power to deprive the general public of the right to go upon it with 
boats or otherwise, on the ground that a safe and advantageous use of 
the water for drinking, and for other domestic purposes would be best 
promoted by terminating this former right and putting the property in 
the control of the water board." (Sprague v. Minon, 195 Mass. 581, 
583.) 

The waters of great ponds being, by virtue of the ordinance, 
public waters, may be devoted to any legitimate public use. In 
the case of Watuppa Reservoir Co. v. Fall River, 147 Mass. 
548, the city of Fall River was authorized by the legislature to 
draw daily one million five hundred thousand gallons of water 
from the North Watuppa Pond (a great pond) and to "apply 
the water taken under this act to all domestic uses, the extin- 
guishment of fires, and to the public use of the city." The 
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plaintiffs were the owners of manufacturing establishments on 
the only outlet of the pond and were owners also of the bed 
and land on either side of the stream, they were incorporated 
for the purpose of constructing a reservoir in the pond, and 
had at great expense acquired flowage rights all around the 
pond, built a dam, raised the water of the pond, and were 
maintaining their reservoir. The draw-off by the city caused 
actual injury to' plaintiffs, who contended that the statute au- 
thorizing such withdrawal of water without compensation to 
plaintiffs was unconstitutional. 

Held: "These are all public purposes. The legislature acting on 
the conviction that an abundant supply of pure water to the people is 
of paramount importance, has deemed it to be a wise policy to appro- 
priate the waters of this pond to those public uses without making 
compensation to those who, owning land on the natural stream flowing 
from it, have been accustomed to use the water for power as it flows 
through the stream. Such owners have no vested rights in the waters 
of the pond, and a majority of the court is of the opinion that the 
Commonwealth may thus appropriate the waters by its direct action, 
or may authorize a city or town to do so, without being legally liable 
to pay any damages to the littoral owners on the pond or on the stream. 

"In view of the rights and powers of the state in and over the great 
ponds, it seems clear that the rights of proprietors owning land either 
on the pond or on any stream flowing from it cannot be decided by 
the rules of common law applicable to ordinary streams. They must 
be determined with reference to the ordinance (1641-7) and the rule 
of property establis-hed by it, and we are of opinion that they must 
be regarded as subordinate and subject to the paramount rights of the 
public declared by the ordinance. All who take and hold property 
liable to be affected by this rule of property take and hold under and 
in subordination to it. Each grant carries with it an implied reserva-. 
tion of these paramount rights, unless the terms of the grant exclude 
such reservation so that the grant from the state of land upon a stream 
flowing from a great pond did not convey an unqualified fee with the 
right to enjoy the usual and natural flow of the stream, but a qualir 
fied right, subject to the superior right of the state to use the pond 
and its waters for other public uses, if the exigencies of the public 
for whom it holds the pond in trust demand it." (Watuppa Reservoir 
Co. V. Fall River, 147 Mass. 548.) 

"They [the colonists] reserved to the Colony the property in the 
ponds themselves, the better to regulate these and other kindred public 
rights for common good." "The ordinance secures to the Common- 
wealth, in great ponds, the same kind of ownership in the water that 
an individual purchaser of the entire area oi a small pond would get 
by a perfect deed, or by an original grant from the government with- 
out restrictions." (Minority opinion, Watuppa Reservoir Co. v. Fall 
River, 147 Mass., 548.) 
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In the case of the state of Maine, it is to be noticed that the 
exceptions in the Colonial Ordinance, namely, of ponds "other- 
wise appropriated" by the freemen of a town, or by the General 
Court, have never applied here and are not required. We know 
of no grants by towns, nor by any general court. Here there 
were no apparent limitations. Here, we feel bound to say, the 
doctrine of the English common law of private ownership in 
great ponds was never recognized nor adopted, and fowling on 
and fishing in them was free from the beginning. (Conant v, 
Jordan, 107 Me. 240.) 

The state can at its discretion authorize the diversion of the 
waters of great ponds for public purposes without providing 
compensation to riparian owners upon the ponds or their out- 
lets. (American Woolen Co. v, Kennebec Water District, 102 
Me. 153.) 

It is too late in the history of the question in this state to 
contend that the state has not the constitutional power to grant 
superior, or even exclusive privileges, in the use of its public 
rivers to persons or corporations. The state represents all 
rights and privileges in our fresh-water rivers and streams, and 
may dispose of same as it seems fit. (Mullen v, Penobscot Log 
Driving Co., 90 Me. 555.) 

The extra stores of water collected by the mill owner for his 
use are his own. They could be taken by the state for the 
public for a compensation. (Pearson v, Rolfe, 76 Me. 389.) 

The water of the great natural ponds or lakes cannot be 
lawfully drawn down below their natural low water line, with- 
out legislative authority; nor under the mill act. 

A bill in equity may be maintained by the owner of land 
bounded on a great pond to restrain by injunction mill-owners 
on the outlet from drawing off the water in such pond below 
its natural low-water mark by excavating the channel or deep- 
ening the outlet. (Fernald v, Knox Woolen Co., 82 Me. 48.) 

Lands bounded upon rivers above the ebb and flow of the 
tide generally extend to the middle of the stream, but lands 
bounded on fresh-water lakes and ponds extend only to low- 
water mark. (Stevens v. King, 76 Me. 198.) 

It seems that land bounded on a natural lake or pond extends 
only to the water's edge; otherwise if the pond is artificial. 
(Robinson v. White, 42 Me. 209.) 
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In the conveyance of land bounded on a fresh water pond, 
which has been permanently enlarged by means of a dam at its 
mouth, the title extends to the low-water mark of the pond, in 
its enlarged state. (Wood v, Kelley, 30 Me. 47.) 

The rule of common law, that riparian proprietors own to 
the thread of fresh water rivers, has been adopted in this state. 
(Brown v, Chadbourne, 31 Me. 9.) 

A conveyance of land, bounding it on a fresh water stream, 
extends to the centre or thread of the main channel of the 
stream. 

The purchaser of upland, adjoining navigable tide waters, 
takes the shore to low water mark, where the ebb of the sea 
does not extend more than one hundred rods. (Pike v, Mun- 
roe, 36 Me. 309.) 

The right in common of all the citizens to the use of its 
navigable waters has been established by judicial decisions; 
and that right is not limited in this State to water, in which 
the tide ebbs and flows, but it is admitted in lakes and fresh 
water rivers, which are. navigable. (Moore v, Veazie, 32 Me. 

356.) 

The beds of creeks less than 100 rods in width, where the 
tide ebbs and flows, become the property of the owners of the 
land through which they pass except such proprietors are not 
allowed to stop or hinder the passage of boats, or other ves- 
sels, in or through any creeks or coves to other men's houses 
or lands. ('Low v. Knowlton, 26 Me. 128.) 

Below the line of low water, the State owns the beds of 
navigable rivers and great ponds, and holds them in trust for 
the public in accordance with the Colonial Ordinance of 1647. 
(Haynes & Dewitt Ice Co., 86 Me. 319.) 

A navigable stream is subject to public use as a highway for 
the purpose of commerce and travel. 

All streams of sufficient capacity in their natural condition 
to float boats, rafts, or logs, are deemed public highways and 
as such are subject to the use of the public. 

Held: That the Presque Isle Stream above the bridge at Presque 
Isle village, for a distance of 30 miles is a navigable stream in fact, 
etc., applies to passage of stream by boat or canoe. (Smart v. Aroos- 
took Lumber Co., 103 Me. ^y.) 
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THE MILI. ACT. 

This act (Rev. Stat., Chap. 94) had its origin in Massachu- 
setts in the early part of the last century and has been con- 
tinued with slight modifications both in that State and in Maine 
to the present time. The principles have been handed down in 
these two States alone although some features of them have 
been adopted by neighboring States. The object of the statute, 
in the preamble to this law at its origin, was as follows: 

"Whereas, it has been found, by experience, that when some persons 
in this province have been at great cost and expenses for building of 
mills serviceable for the public good and benefit of the town, or con- 
siderable neighborhood in or near to which they have been erected, 
that in raising a suitable head of water for that service, it hath some- 
times so happened that some small quantity of lands or meadows have 
been thereby flowed and damnified, not belonging to the owner or 
owners of such mill or mills, whereby several controversies and law 
suits have arisen, for the prevention whereof for the future. Be it 
therefore enacted," etc. (Ancient Charters, p. 404.) 

In 1795, February 27, the Legislature of Massachusetts 
passed an additional or amendatory Act, the preamble and 
first section of which are as follows : — 

"Whereas, the erection and support of mills to accommodate the 
inhabitants of the several parts of the State ought not to be discour- 
aged by many doubts and disputes; and some special provisions are 
found necessary relative to the flowing of adjacent lands, and mills 
held by several proprietors. Therefore, be it enacted," etc. 

"That when any person hath already erected, or shall erect any 
water mill on his own land or on the land of any other person, by 
his consent legally obtained, and to the working of such mills it shall 
be found necessary to raise a suitable head of water; and in so doing 
any lands shall be flowed not belonging to the owner of such mill, it 
shall be lawful for the owner or occupant of such mill to continue 
the same head of water on the terms hereinafter mentioned." 

This provision was incorporated into our statutes in 182 1. 
Th€ intent and main features of the Mill Act in question 
are contained in the first four sections and are as follows : 

Erection of Mills and Dams, and Rights of Flozvage, 

Sec. I. Any man may on his own land, erect and maintain a water 
mill and dams to raise water for working it, upon and across any 
stream, not navigable; or, for the purpose of propelling mills or 
machinery, may cut a canal and erect walls and embankments upon his 
own land, not exceeding one mile in length, and thereby divert from 
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its natural channel the water of any stream not navigable, upon the 
terms and conditions, and subject to the regulations hereinafter ex- 
pressed. 

Sec. 2. No such dam shall be erected or canal constructed on the 
same stream; nor to the injury of any mill site, on which a mill or 
mill dam has been lawfully erected and used, unless the right to main- 
tain a mill thereon has been lost or defeated. 

Sec. 3. The height to which the water may be raised, and the length 
of time during which it may be kept up in each year, and the quantity 
of water that may be diverted by such canal, may be restricted and 
regulated by the verdict of a jury, or report of commissioners, as is 
hereinafter provided. 

Sec. 4. Any person, whose lands are damaged by being flowed by 
a mill-dam, or by the diversion of the water by such canal, may obtain 
compensation for the injury, by complaint to the supreme judicial 
court in the county where any part of the lands are; but no compensa- 
tion shall be awarded for damages sustained more than three years 
before the institution of the complaint. 

Decisions of Law. 

Numerous decisions of the courts on the Mill Act have been 
rendered from time to time among which are the following: 

Private property shall not be taken for public uses without 
just compensation; nor unless the public exigencies require. 
(Const. Art. i, par. 21.) 

The Mill Act, as it has existed in this State, pushes the 
power of eminent domain to the very verge of Constitutional 
inhibition. If it were a new question, it might well be doubted 
whether it would not be deemed to be in conflict with that 
provision of the Constitution cited above. (Jordan v. Wood- 
ward, 40 Me. 317, 323.) 

Even the reasons for the policy which occasioned such legis- 
lation, have ceased to be potential, and although from the long 
and uninterrupted exercise of the rights of mill-owners, under 
this act, it must be considered constitutional, yet, no extension 
of their rights over private property can be allowed by impli- 
cation. (Jordan v. Woodward, 40 Me. 317.) 

The Constitution of this State, Art. i, sect. 21, in the Decla- 
ration of Rights, provides "that private property shall not be 
taken for public uses, without just compensation, nor unless 
the public exigencies require it." And it is held to be neces- 
sarily implied that private property cannot be taken for private 
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uses, without the consent of the owner, with or without, com- 
pensation. 

Private property may be taken by the sovereign power of the 
Government in the exercise of the right of eminent domain for 
purposes of public utility. 

Interests in water, as well as in land, may be taken by virtue 
of this power, and both are equally the subjects of compensa- 
tion. (Hamor v. Bar HaAor Water Co., 78 Me. 127.) 

Whether a public exigency exists for the granting of the 
exercises of the right of eminent domain, is for the legislature 
to determine. Whether the use for which it is granted is a 
public one, the court must decide. (Brown v, Gerald, 100 Me. 
351. 352.) 

Whether there is such an exigency, — whether it is wise and 
expedient or necessary, that the right of eminent domain should 
be exercised, in case th^ use is public, — is solely for the deter- 
mination of the legislature. The legislature however cannot 
make a private use public by calling it so. Whether the use 
for which it is granted is a public one must in the end be 
determined by the court. {Supra, p. 360.) 

These cases relate to railroads, water companies, boom com- 
panies, canals, and the improvement of public streams. As to 
such cases there is now no doubt. Their uses are rightly 
deemed public. The public, or such part of the public as has 
occasion to, may directly enjoy them. Such uses are of great 
public benefit. (Supra, p. 361.) 

We think it should be conceded that the taking of land for 
the purpose of supplying the public, or so much of the public 
as wishes it with electric lighting, is for a public use. . 
The charter unquestionably gives the company the right of 
eminent domain for the purpose of supplying a current for 
electric lighting. (Supra, p. 356.) 

Saw mills and grist mills, carding mills and fulling mills, 
cotton gins and other mills, which are regulated by law, and 
obliged to serve the public, are undoubtedly a public use. But, 
as respects all other kinds of mills, although they may be a 
public benefit, they are not a public use within the meaning of 
the constitution. (State v. Edwards, 86 Me. 102.) 
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Manufacturing, generating, selling, distributing, and supply- 
ing electricity for power, for manufacturing or mechanical pur- 
poses, is not a public use for which private property may be 
taken against the will of the owner. 

A corporation empowered by its charter to generate and 
transmit electric power, for lease or sale, and having granted 
to it the right of eminent domain, does not by accepting the 
provisions of its charter become a quasi-public corporation, and 
does not thereby become invested with the right to exercise 
the eminent domain for the purpose of supplying electric power 
for manufacturing purposes. (Brown z/. Gerald, lOoMe. 352.) 

The legislature has the constitutional power to authorize the 
erection of dams upon non-tidal public streams to facilitate the 
driving of logs, without providing compensation for mere con- 
sequential injuries where no private property is appropriated. 

Where such a dam, erected in accordance with legislative 
authority, causes an increased flow of water at times in the 
channel below, thereby widening and deepening the channel 
and wearing away more or less the soil of a lower riparian 
owner, it is not such a taking of private property as entitles the 
owner to compensation. It is a case of damnum absque injuria. 
(Brooks V. Cedar Brook & C. Imp. Co., 82 Me. 17.) 

By our Mill Act, Rev. Stats., Chap. 94, any person may 
build upon his own land across a non-naviga:ble stream a water- 
mill and dams to raise a head of water for working it, and 
may thereby flow back the water of the stream upon the lands 
above as high and as far as he deems necessary for the profit- 
able working of his mill, subject only to the conditions and 
restrictions named in the act itself. The land owners must 
submit to the flowage, and content themselves with the pecuni- 
ary compensation to be obtained through proceedings provided 
by the statute. Such mill owner can also in the same way 
increase the height of his dam and the extent of the flowage 
from time to time as the exigencies of his business may seem 
to him to require, he making increased compensation for the 
increased flowage. 

But there is one important and absolute exception to the 
above-named statutory right to retard the natural flow of a 
stream : "No such dam shall -be erected (or canal constructed) 
to the injury of any mill (or canal) lawfully existing on the 
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same stream." (Section 2 of Mill Act, Rev. Stats., Chap. 94.) 
It follows, as a corollary, that when a second mill has been built 
above the flowage of the first and older mill and dam, such 
flowage cannot be increased by raising the dam or by other 
appliances so as to lessen the original efficiency of the mill 
above. Whatever the greater age of his mill, the right of a 
mill owner to increase his head of wat-er ceases when the flow- 
age begins to injure the operation of a mill, however new, if 
already lawfully erected before the injurious flowage began. 
So long, however, as the additional flowage does not reach up 
so far as to injuriously affect some mill by that time lawfully 
erected, the right to increase the flowage is unlimited except 
as limited by the statute itself. This increase can be eflFected 
by raising the height of the solid dam, by the use of flash- 
boards, or by other appliances. The owners of unoccupied 
water powers, or mill sites, must submit to have them flowed 
out and made useless, and must content themselves with the 
statutory compensation. (National Fibre Board Co. v, L. & 
A. Electric Co., 95 Me. 321.) 

The plaintiff whose land has been overflowed by a reservoir 
dam erected by the defendants upon their own land, but for the 
use of a mill not owned by them nor standing upon their land, 
may maintain an action on the case for the damages caused by 
such dam. The process by complaint, under Rev. Stats. 94 
(Mill Act), cannot be sustained upon these facts. (Crockett 
V, Millett, 65 Me. 191.) 

As between proprietors of dams on the same stream, he has 
the better right who was first in point of time. 

Unless the plaintiff abandoned his site, the temporary de- 
struction of his dam would not enable the defendant to acquire, 
as against the plaintiff, the right of a prior occupant. (Lincoln 
V, Chadbourne, 56 Me. 197.) 

Mill owners have a right to maintain their dam as it was at 
the time of the deeds to them ; and if, through want of repair 
for a series of years subsequent to that, it lets the water escape, 
the owners have the right to repair and tighten it, although the 
water is thereby raised higher and retained longer than it was 
while the dam was in a dilapidated condition. (Butler v, Huse, 
63 Me. 447-) 
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The United States Supreme Court has passed upon the Mill 
Act and has upheld its constitutionality. Mr. Justice Holmes 
delivered the opinion of the court. 

This is a bill in equity to restrain the defendants in error from 
flooding the plaintiff's land by means of a dam erected under the 
Massachusetts Mill Act The injunction is asked on alternative grounds 
— either that the Mill Act does not authorize the dam, or that, if it 
does, then it is contrary to the Fourteenth Amendment of the Con- 
stitution of the United States. 

The dam in question is built across the Chicopee River, a non-navi- 
gable stream, at Red Bridge. It was begun, in pursuance of a long 
previous determination, on August 3, 1899, and was completed within 
a reasonable time. The plaintiff owned a mill and dam, more than 
two miles above, and land below its dam on the two sides of the 
water-course, down to within about two miles from the principal 
defendant's dam. On April 4, 1900, the plaintiff determined to build 
a dam near its lower boundary, and began the work of construction 
on August II of the same year. This dam was completed before, 
although it was begun after, the defendants', and will be rendered 
nearly or wholly useless by the back flow from the defendants' struct- 
ure. The plaintiff's original dam and mill will not be interfered with. 
The Supreme Judicial Court decided that under the statute then in 
force, Pub. Stats., c. 190, par. 2, the principal defendant, herein called 
the defendant, acquired the prior right, and that the statute was con- 
stitutional. 

The only question which it is necessary for us to consider is whether 
the act as construed violates the Fourteenth Amendment. General 
objections to Mill Acts as taking property for private use or on other 
grounds have been disposed of by Head v. Amoskeag Manufacturing 
Co., 113 U. S. 9. See further Clark v. Nash, 198, U. S. 361; Strickley 
V. Highland Boy Gold Mining Co., 200 U. S. 527. Such acts have been 
in force in Massachusetts ever since an act of 1714, c. 15, i Prov. 
Laws, 729. The practice sanctioned by them would seem from the 
recitals of that act to have been still older. It may have begun with 
grist mills and may have had its justification in the public needs which 
exempted from military watchings and warnings one miller to each 
grist mill; act of 1693, c. 3, par. 13; i Prov. Laws, 130; and in the 
public duties which were expressed in the act of 1728, c. 6, par. 3; 
2 Prov. Laws, 497. But at all events, the liability of streams to this 
kind of appropriation and use has become so familiar a conception in 
New England, where water power plays as large a part as mines in 
Utah, that it would not be very extravagant to say that it enters as an 
incident into the nature of property in streams as there understood. 

However, the liability of upper land to be flowed is not a liability 
to be flowed without payment. The principal objection made to the 
law is that it makes no adequate provision for payment, if it is con- 
strued as it has been construed by the state court. There has been no 
substantial change in the form of this provision for the better part of 
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a century. It reads : "A person whose land is overflowed or other- 
wise injured by such dam, may obtain compensation therefor upon 
his complaint before the superior court for the county where the land 
or any part thereof lies; but no compensation shall be awarded for 
damages sustained more than three years before the institution of the 
complaint." Pub. Stats., c. 190, par. 4. The jury is to take into con- 
sideration damage to other land as well as the damage to the land 
overflowed. Section 14. It is to assess the damages sustained within 
three years, par. 16, and to determine what sum, to be paid annually, 
would be reasonable compensation for the damages that may be 
occasioned thereafter, and also a sum in gross for all damages from 
the use of the dam in the manner fixed by it, par. 18 the jury having 
power to regulate the height of the dam. Section 17. The complain- 
ant is given an election to take the gross sum, in which case the owner 
of the dam loses all benefit of the act after three months until he pays. 
Section 19, 20. Otherwise the complainant has an action for the 
annual compensation and a lien on the dam and lands used with it. 
Section 21 et seq. And, finally, if dissatisfied with the amount of the 
annual compensation, he may bring a new complaint. Section 30. 

In considering whether these provisions are sufficient it is important 
to know exactly what the upper owner loses by the dam. The state 
court lays it down that there is no taking under the right of eminent 
domain. 186 Mass., 95. We assume this to mean what often has been 
said with regard to the Mill acts, that under them no easement or 
title of any kind is gained in or over the upper land, and that the water 
could be diked out, Storm v. Manchaug Co., 13 Allen, 10, 13; Lowell 
V. Boston, III Mass., 454, 466; although the language has not been 
uniform and it seems to have been held otherwise when the damages 
are paid in gross. Isele v, Arlington Five Cents Savings Bank, 135 
Mass., 142. Taking the law to be as stated by the court, it would 
follow that only the damage physically suffered is to be paid for. 
When a title is taken, for instance, to the waters of a stream, it is 
held that the whole value of the title must be paid, although a con- 
siderable use may be left in fact to the party aggrieved. Howe v. 
Weymouth, 148 Mass., 605; Imbescheid v. Old Colony* Railroad Co., 
171 Mass., 209. Flowage under the Mill Acts seems to be regarded 
as presenting the converse case. As no title is gained to have the water 
on the upper land, the dam owner pays only for the harm actually 
done from time to time. 

In determining whether a s-tatute of a State is constitutional, this 
court cannot wholly neglect the long-settled law and common under- 
standing of that State, and will not, under the Fourteenth Amendment, 
upset what has long been established and accepted. Even the incidents 
of ownership may be cut down by the peculiar laws and usages of a 
State. (Otis Co. v. Ludlow Co., 201, U. S., p. 140, i5o-i53-) 
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NATURAI. FLOW. 

Thurber v. Martin, 2 Gray, 394 was an acticm of tort for 
obstructing the natural flow of the water, and diverting it 
from the plaintiff's mill. In delivering the opinion of the 
Court, Chief Justice Shaw thus stated the law of the case: — 
"Every man has the right to the reasonable use and enjoy- 
ment of a current of running water as it flows through or 
along his own land for mill purposes, having a due regard to 
the like reasonable use of the stream by all the proprietors 
above and below him. In determining what is such reason- 
able use, a just regard must be had to the force and magni- 
tude of the current, its height and velocity, the state of im- 
provement in the country in regard to mills and machinery, 
and the use of water as a propelling power, the general usage 
of the country in similar cases, and all other circumstances 
bearing upon the question of fitness and propriety in the use 
of the water in the particular case." (Davis v, Winslow, 51 
Me. 264, 292.) 

Every proprietor of land on the banks of a river or stream 
has naturally an equal right to the use of the water; and this 
right to use, implies a right to control, detain and even dimin- 
ish the volume of the water, but only to a reasonable extent. 

What is a reasonable detention depends upon the size of the 
stream, as well as upon the uses to which it is subservient, as 
the detention must necessarily be sufficient to accumulate the 
head of water requisite for practical use. 

The right of detention is not limited to time necessary for 
repairs or to extraordinary occasions, but applies to the ordi- 
nary use of such streams provided it be not an unreasonable 
use or detention. (Supra, p. 602.) 

Thus he may apply it to domestic purposes or purposes of 
irrigation, but not to such an extent as unreasonably to dimin- 
ish its quantity. {Supra, p. 604.) 

In Pitts & als. v. The Lancaster Mills, 13 Met. 157, the de- 
fendants, owners of a mill and dam above an ancient mill-dam 
of the plaintiffs, rebuilt and raised that dam above its former 
height, whereby the water was wholly cut off from the plain- 
tiff's mill for a period of six days, greatly to his detriment. 
The case was submitted to the court upon an agreed statement 
of facts, and a nonsuit was ordered, the court assigning as a 
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reason therefor, that "this was not an unreasonable use of the 
watercourse by the defendants, and that any loss which the 
plaintiffs temporarily sustained by it, was damnum absque 
injuria.'* "What is a reasonable use," the Court say, "must 
depend upon circumstances, such as the width and depth of 
the bed, the volume of water, the fall, previous usage, and the 
state of improvements in manufactures and the mechanic arts." 
(Davis V. Winslow, 51 Me. 264, 293.) 

A mill owner has no right to unnecessarily and unreasonably 
detain water from those who have a right to use it subsequent 
to his own ; and he will be liable in damages for doing so. 

What is a reasonable use and what an unreasonable deten- 
tion, are questions of fact for the jury. (Phillips v, Sherman, 
64 Me. 171.) 

The new dam raised the outlet some 3 feet, and held the 
water at that level, but did not divert it. No more water was 
thereby taken from the stream than the capacity of the 24 inch 
pipe would divert That quantity might be taken, even if no 
water should be left to flow in the natural channel. The 
natural flow was substantially the same with the new dam as 
with the old or without any dam. (Hamor v. Bar Harbor 
Water Co. 92 Me. 364, 377.) 

In the case of Mullen v. Penobscot Log Driving Co., 90 Me. 
555> the defendant was a company chartered by the legislature 
for driving all logs of all owners in the West Branch waters, 
and the company was given the exclusive control and manage- 
ment of the waters of the river, so far as necessary to enable 
it to successfully execute the obligations resting upon it, an 
obligation in some respects partaking of the character of a pub- 
lic trust. 

Held: The plaintiff was not entitled even to the natural flow or to 
draw from the reserves of water in order to create what would at the 
time and place be equivalent to the natural flow, so long as the com- 
pany needed or would be likely to need the same water for driving 
its own logs to market The defendant's right was the superior right. 
The plaintiff's right was secondary and conditional. Such is the 
inevitable effect of the grants to the company by the legislature. The 
stores of water are accumulated by using, the natural flow until the 
necessary head is obtained. It was not that the defendant company 
would not let the water down when it needed its use itself but the 
plaintiff desired the use and advantages of it in advance of the use of 
it by the company. 
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The State represents all rights and privileges in our fresh- 
water rivers and streams, and may dispose of same as it seems 
fit. (Supra, p. 567.) 

FLOATABLE STREAMS. 

A Stream, which, in its natural condition, is capable of being 
commonly and generally useful for floating boats, rafts or logs, 
for any useful purpose of agriculture or trade, though it be 
private property, and though it be not strictly navigable, is 
subject to the public use, as a passageway. 

Though the adaptation of the stream to such use may not be 
continuous at all seasons, and in all its conditions, yet the public 
right attaches, and may be exercised whenever opportunities 
occur. 

When a stream is inherently, and in its nature, capable of 
being used for the purpose of commerce, for the floating of 
vessels, boats, rafts, or logs, the public ea^sement exists. 

In such a stream, the right in the public exists, notwithstand- 
ing it may be necessary for persons floating logs thereon, to 
use its banks. (Brown v. Chadbourne, 31 Me. 9.) 

In order to make a stream floatable it is not necessary that 
it should be so at all seasons of the year. It is sufficient if it 
have that character at different periods with reasonable cer- 
tainty and for such a length of time as to make it profitable 
for that purpose. 

The question is whether the stream is floatable without the 
dam. If it is not, the plaintiff could not avail himself of the 
fact that it is made so by the defendant's dam. If the stream 
was originally private property, exclusively so, any improve- 
ments made upon it by the owner would give the public no 
rights on it. ' But if on the other hand the stream is by nature 
floatable, those who have occasion to use it as such may do so 
and may also have the benefit of such improvements as may 
be put upon it having reasonable regard to the rights of the 
owner. (Holden v. Robinson Co., 65 Me. 216, 217.) 

The judge instructed the jury that if the river in its natural 
state was capable of being useful, for floating boats, logs, etc., 
for purposes of trade or agriculture, the plaintiff was entitled 
to recover, however long the dam of the defendant might have 
stood ; and notwithstanding his use of the river had been open. 



Digitized by 



Google 



LAW OF WATERS. 79 

notorious, and adverse, and although no logs had ever been 
floated over the falls where the dam now is. (Knox v. Chal- 
oner, 42 Me. 150.) 

Whether a stream is capable of being used as a passageway 
for the purposes of commerce is a question of fact for the jury. 
(Treat v. Lord, 42 Me. 552.) 

The presiding judge instructed the jury that if Cold Stream 
was such a stream as the public would have an easement in for 
the driving of logs, on account of its inherent capacity for 
being so used . that the right of way was in the 

waters, and the plaintiff in such case would have no authority 
to prevent its exercises; that he could by law erect and con- 
tinue his dams and mills, but was bound to provide a way of 
passage for the defendants' logs ; that some streams are entirely 
private property, and some are subject to the public use and 
enjoyment; that the test has been sometimes held to consist in 
the fact whether they are susceptible or not of use as a com- 
mon passageway for the public. And, by request of plaintiflfs' 
counsel the judge instructed the jury "that if the stream was 
incapable in its natural state of being used to propel logs with- 
out the erection of dams or other structures on plaintiffs' land, 
there could be no public servitude." 

The judge also instructed the jury that the law, as established 
in this state, and which they would take for their guide, was, 
that "the true test to be applied in such cases is whether or not 
a stream is inherently and in its nature capable of being. used 
for the purposes of commerce, for the floating of vessels, 
boats, rafts, or logs — when a stream possesses such a charac- 
ter, then the easement exists, leaving to the owners all other 
modes of use not inconsistent with it;" that a stream might 
possess such a character, even though, when the forest was 
first opened on its shores, it were so obstructed by fallen trees, 
brush and driftwood, that neither vessels, boats, rafts, or logs 
could be floated, through its course, upon its surface, until such 
obstructions had been removed; that, perhaps, many such 
streams, when the forests about them were first opened, would 
need such clearing out before they could be profitably used; 
and that it was a question for the jury to determine, from the 
evidence in the case, whether or not the stream was inherently 
and in its nature capable of being used for the purposes of 
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commerce, for the floating of vessels, boats, rafts, or logs. 
(Supra, p. 556.) 

The controversy in the case of Pearson v. Rolfe, 76 Me. 380, 
arose from a conflict between log-owners and mill-owners as 
to their respective rights in the use of the water at certain falls 
in the Penobscot River in the town of Old Town. Pearson 
represents mill-owners^ Rolfe represents log-owners. Pearson 
has mill structures upon his privilege, with such appendages as 
dams, sluices, and booms. Rolfe had a quantity of logs in the 
river which he was unable to drive over the dam at Pearson's 
mills, unless Pearson would shut down his mill-gates, thereby 
suspending his own business of manufacturing, until water 
enough should accumulate in his mill-pond to float the logs 
over. This Pearson refused to do, basing his refusal upon the 
allegation that the driftway in the dam, without shutting down 
his working gates, afforded all the facility for floating logs by 
his mills that existed in the river at that place in its natural 
state, — as much as there would be, provided his mills and all 
of his structures were entirely out of the way. Rolfe contends 
that the facts were otherwise, but further contends that Pear- 
son, even if he represents the facts truly, having it within his 
power to furnish more water than the natural facility and 
flow, was under an obligation from his situation to do so. 

The counsel for Rolfe contended that the doctrine of rea- 
sonable use applied; and that, if the river in its natural condi- 
tion would not furnish a sufficient flow, Rolfe was entitled to 
the use of the river in its changed condition for his purposes. 
We think this position cannot be maintained. Our idea is that 
the doctrine of reasonable use does not apply when the river is 
not naturally floatable ; but does apply when it is naturally float- 
able or log-navigable, when both parties can use the natural 
flow and desire to use it at the same time. We are well satis- 
fied that, whenever logs cannot be driven over a particular por- 
tion of a fresh water river such as the Penobscot, above the 
flow and ebb of the tide, while in its natural condition, such 
portion of the river is not at such time navigable or floatable, 
and that the use of the water at such time, and place, belongs 
exclusively to the riparian proprietor, so far as he needs the 
same for his own purposes. 
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The Penobscot River at the place in question, as before inti- 
mated, was floatable only, — floatable, because capable of valu- 
able use in bearing the products of the forests to markets or 
mills. A floatable stream is the least important of the classes 
of streams called navigable. Rolfe had the right to use the 
river so far as it was a floatable river, in such parts or places 
and at such times as it was floatable. He had thp right to avail 
himself of its navigable capacity for floating logs. But only 
so far as it was navigable or floata;ble in its natural condition. 
It is the natural condition of a stream which determines its 
character for public use, and it must be its navigable properties 
in a natural condition unaided by artificial means or devices. 
It is well settled in this state and elsewhere, that, if a stream is 
not susceptible of valuable use to the public for floatable pur- 
poses, without erections for raising a head, it cannot legally be 
deemed a public stream, even though it might be easily con- 
verted into a floatable stream by artificial contrivances. Wads- 
worth V. Smith, II Me. 278; Brown v, Chadbourne, 31 Me. 9; 
Treat v. Lord, 42 Me. 552; Nuis. (2d ed.) 463, and cases. 

The log driver takes the waters as they run, and the bed ever 
which they flow as nature provides. Nor has any person the 
right, unless upon his own land, or under legislative grant, to 
remove natural obstructions from the bed of a river in order to 
improve its navigation. This is clear from the same authorities. 

On the other hand, what rights have the adjudged cases 
accorded to the riparian proprietor in merely floatable and non- 
tidal streams? It is settled in this state that he owns the bed 
of the river to the middle of the stream. He owns all the rocks 
and natural barriers in it. He owns all but the public right of 
passage. The right of passage does not include any right to 
meddle with the rocks or soil in the bed of the river. If rocks 
are taken, the owner may sue in trespass for the act, or may 
replevy them from the wrongdoer. (Pearson v. Rolfe, 76 Me. 
383-386.) 

Let it be borne in mind that the complaint against Pearson is 
aot that he kept back the natural flow, but that he refused to 
keep it back, — that he would not shut down his gates and sus- 
pend his business in order to keep it back. The demand was 
that he should suspend his own sawing and shut down his mill- 
gates until the accumulation of water in the mill pond might be 
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enough to create a navigable flow through the public passage. 
(Supra, p. 387.) 

Held: A mill-owner upon a floatable river is not under legal obli- 
gation to provide a public way, for the passage of logs over his dam, 
better than would be afforded by the natural condition of the river 
unobstructed by his mills. The right of passage is to the natural flow 
of the river or its equivalent. 

Held: A mill-owner is not under legal obligation to furnish any 
public passage for logs over his dam or through his mills at a time 
when the river at such place in its natural condition, does not contain 
water enough to be floatable if unobstructed by mills, although the 
river is generally of a floatable character. 

Held: Whenever a river, with mills upon it, is floatable, and the 
mill-owner and those who want to float logs past the mills are desirous 
of using the water at the same time, all parties are entitled to reason- 
able use of the common boom; the right of passage is the superior, 
but not an usurping, excessive, or exclusive, right; the law authoriz- 
ing mills puts some incumbrance upon the right of passage. (Supra, 
p. 380.) 

The reasonableness of the use depends upon the nature and size of 
the stream, the business or purpose to which it is made subservient, and 
on the ever-varying circumstances of each particular case. Each case 
must stand upon its own facts, and can be a guide in other cases only 
as it may illustrate the application of general principles. (Supra, p. 390.) 

MEASUREMENT OF WATER-POWER. 

Grants and reservations relating to water and water-power 
are various in their nature and effect. Some refer to a certain 
extent of water-power sufficient for the propulsion of a specific 
mill or machinery: Warner v, Cushman, 82 Me. 168; Ham- 
mond V. Woodman, 41 Me. 177; Covel v. Hart, 56 Me. 518, 
522; Elliott V, Sheperd, 25 Me, 371; Ashley v. Pease, 18 Pick- 
ering, 268. Some to a quantity of water to be restricted to a 
specific purpose: Deshon v. Porter, 38 Me. 293. Others to 
"such quantity of water as the grantor or his predecessor have 
been accustomed to use:" Avon Man'f'g Co. v, Andrews, 30 
Conn. 476. Still others, to such quantity of water as will flow 
through a gate of specific dimensions under a specific head of 
water : Bardwell v, Ames, 22 Pickering, 333 ; Tourtellot v. 
Phelps, 4 Gray, 373. Head is a well-known material factor in 
determining the quantity of water which will pass through a 
given aperture in a given time. Canal Co. v. Hill, 15 Wallace, 
94, 102. (Gray v. Saco Water Power Co., 85 Me. 528.) 
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The United States Supreme Court has held as follows: 

A grant of a right to draw from a canal so much water as will pass 
through an aperture of given size and given position in the side of 
the canal is substantially a grant of a right to take a certain quantity 
of water in bulk or weight. What that quantity is may be ascertained 
from the character and depth of the canal, the circumstances under 
which the water is to be drawn, and the state of things existing at the 
time the grant is made. 

The grantee will be entitled to draw this quantity even though it may 
be neceessary to have the aperture enlarged if it can be done without 
injury to the grantor. (Canal Co. v. Hill, 15 Wallace, 94.) 

Where a grantor, owning all the water-power on both sides 
of a stream, conveyed the saw mill thereon, "with the right of 
use of all water not necessary in driving the wheel, or its equal, 
now used to carry the machinery in the shingle mill, — ^meaning 
to convey a right to all the surplus of water not required for 
the shingle mill or other equal machinery," — and it appeared 
that, at the time of the conveyance, the shingle mill contained 
various other machinery besides the shingle machine: 

Held, that the parties thereby fixed the measure of the water not 
conveyed, and that its use was not confined to the specific purpose of 
driving the shingle machine. 

Held, also, that the owner of the shingle mill might lawfully put 
into it a board saw, and use the same, provided the wheel used for 
propelling it consumed no more water than was previously used, even 
if the owner of the saw mill thereby lost all his patrons. (Warner v, 
Cushman, 82 Me. 168.) 

A reservation of water necessary and sufficient to carry two 
run of mill stones. 

Held, a reservation of a quantity sufficient for the purpose with the 
machinery in actual or contemplated use at the mill at the time the 
reservation was made, and not restricted then or afterwards to such 
quantity as with improved machinery and facilities would perform the 
same work. 

Held, also, to reserve an absolute right to the use of the quantity of 
water named; and to be a reservation of a fixed measure of power to 
be used for any purpose, and not confined to the grist mill. (Blake 
V, Madigan, 65 Me. 522.) 

A grant by the owner of a dam of the right to use five hun- 
dred square inches of water, for the purpose of creating power, 
as a substitute for a prior grant, in which the head was not 
mentioned, carried by implication the right to draw the water 
from the dam, at the head of which water was ordinarily taken 
under the prior grant. (Oakland Woolen Co. v. Union Gas & 
Electric Co., loi Me. 199.) 
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The Franklin Company, the then owner of a dam lawfully 
maintained across the Androscoggin River at Lewiston for rais- 
ing a head of water for generating power, granted by an instru- 
ment of indenture to the City of Lewiston the right to draw 
from its dam "water to the extent of 600 horse-power for the 
purpose of pumping," etc. (the head of water being fixed at 
not less than 25 ft. nor more than 30 ft.). After full consid- 
eration of the subject matter of the grant, the situation, the 
history and character of the negotiations, and all the language 
used by the parties in the instrument finally signed by them as 
defining their rights and obligations, thereunder, held: 

a. The grant is not of water-power, but only of water for power, 
and the city is entitled, not to a certain quantity of power, but only to 
draw a certain fixed quantity of water from which to extract as much 
power as it may by its own agents and appliances. 

b. From the evidence and the admissions of the plaintiff it appears 
that the phrase "to the extent of 600 horse-power" means in its con- 
nection, efficient, practical horse-power upon a- well-understood and 
recognized basis of seventy-five per cent, of efficiency, and hence the 
city is entitled to draw for pumping purposes water to the extent of 
800 nominal or theoretical horse-power and no more. (Union Water 
Power Co. v. Lewiston, loi Me. 565.) 

c. It appears from the evidence that the city has been drawing 
water in excess of its right under the grant, and that the value of such 
excess drawn for six years next before the date of the writ is $3468.55 
at the rate of $12.50 per H. P. (Union Water Power Co. v. Lewiston, 
loi Me. 564, 565). 

Sometime in the 8o's an interesting case was tried in one of 
the Maine lower courts, known as the "Brunswick Water 
Case." Mr. J. Herbert Shedd testified as to the value of a 
"saw," a term used in the early days to designate the horse- 
power required to operate the old undershot and flutter wheels 
used in the saw mills on the Androscoggin River at Brunswick. 
His results, based on several different methods of computations, 
gave one "saw" equal to 120 nominal horse-power, or, "that 
about 120 horse-power of water might be taken to be the 
measure of water which was used anciently to run one saw." 
This wais not effective horse-power based on the efficiency of 
the wheels, but theoretical, based on the discharge and head. 
He stated that the old flutter wheels had an efficiency of from 
one-sixth to one-eighth of the total power, and that the actual 
power to run an old-fashioned saw was about 15 to 20 horse- 
power. 
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Improvement of Marshes, Meadows, and Swamps. 

The provisions of Revised Statutes entitled, "Improvement 
of Marshes, Meadows, and Swamps" (Chap. 26, Sec. 42-70), 
are important as bearing on developments of water courses in 
this state although of somewhat lesser importance than the Mill 
Act previously described. The first five sections read as fol- 
lows : 

Sec. 42. When any meadow, swamp, marsh, beach or other low land 
is held by several proprietors, and it becomes necessary or useful to 
drain or flow the same, or to remove obstructions in rivers or streams 
leading therefrom, such improvements may be effected under the direc- 
tion of commissioners in the manner hereinafter provided. 

Sec. 43. Such proprietors, or a majority of them in interest, may 
apply by petition to the Supreme Judicial Court sitting in the county 
where the lands or any part of them lie, setting forth the proposed 
improvements and the reasons therefor, and the court shall cause notice 
of the petition to be given in such manner as it may judge proper, to 
any proprietors who have not joined in the petition, that they may 
appear and answer thereto. 

Sec. 44. If upon hearing, it appears that the proposed improvements 
will be for the general advantage of the proprietors, the court may 
appoint three suitable persons as commissioners, who shall be sworn to 
the faithful discharge of their duties; view the premises, notify parties 
concerned, hear them as to the best manner of making the improve- 
ments, and prescribe the measures to be adopted for that purpose. 

Sec. 45. They shall, according to the tenor of the petition and order 
of court, cause dams or dikes to be erected on the premises, at such 
places and in such manner as they direct; may order the land to be 
flowed thereby for such periods of each year as they deem most bene- 
ficial; and cause ditches to be opened on the premises, and obstruc- 
tions in any rivers or streams leading therefrom to be removed; and 
they shall meet from time to time, as may be necessary, to cause the 
works to be completed according to their directions. 

Sec. 46. They may employ suitable persons to erect the dams or 
dikes, or to perform the other work, under their direction, for such 
reasonable wages as they may agree upon; unless the proprietors do 
the same in such time and manner as the commissioners direct. 

Organization of Corporations. 

The procedure for the organization of corporations in this 
State is in accordance with the provisions of law as follows: 
Rev. Stats., Chap. 47 ; Pub. Laws, 1903, Chap. 235 ; Pub. Laws, 
1905, Chaps. 85, 162, 171, 172; Pub. Laws, 1907, Chaps. 16, 
71, 86, 109, 154, 172, 185. 
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Section 2 of Chapter 47 of the Revised Statutes has an im- 
portant bearing on proposed legislation for the creation of 
drainage districts, and the state supervision of the construction 
of dams and control of reservoirs. The section in question is 
as follows: 

Acts of incorporation, passed since March seventeen, eighteen hun- 
dred and thirty-one, may be amended, altered or repealed by the legis- 
lature, as if express provision therefor were niade in them, unless they 
contain an express limitation; but this section shall not deprive the 
courts of any power which they have at common law over a corpora- 
tion or its officers. 

This State has adopted the policy of Maine's water powers 
for the use only pi Maine's industries and has incorporated 
this policy in Statute law as shown by the act to prohibit cor- 
porations from transmitting power beyond the confines of the 
State, and which reads as follows: 

Sec. I. No corporation, unless expressly authorized so to do by 
special act of legislation, shall transmit or convey beyond the confines 
of the state for the purpose of furnishing power, heat or light, any 
electric current generated directly or indirectly by any water power 
in this state; nor sell or furnish, directly or indirectly, to any person, 
firm or corporation, any electric current so generated to be transmitted 
or conveyed beyond the confines of the state for any of such purposes. 
Nothing in this act, however, shall prevent any railroad corporation 
doing business in this state from transmitting electric current, however 
generated, beyond the confines of the state for the purpose of operating 
its road between some point in this state and any point or points 
beyond its confines. 

Sec. 2. Any corporation violating any of the provisions of this act 
may be dissolved and its franchises be forfeited to the state upon proper 
proceedings to be instituted by the attorney general whenever directed 
by the governor. 

Sec. 3. This act shall not apply to any corporation now engaged in 
conveying or transmitting electric current beyond the confines of the 
state or chartered or empowered so to do, nor affect or impair any 
existing contracts for the transmission of electric current beyond the 
confines of the state. (Public Laws, 1909, Ch. 244.) 

State Supervision 01^ Dams. 

Section 43 of the Mill Act (Rev. Stat-s., 94) provides as fol- 
lows: 

The governor, with tEe advice and consent of the council, shall an- 
nually appoint a competent and practical engineer, a citizen of the state, 
who shall hold said office until his successor is appointed and qualified, 
and who shall upon petition of ten resident taxpayers of any town or 
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several towns, the selectmen or assessors of any town, or the county- 
commissioners of any county, inspect any dam or reservoir located in 
such town or county, erected for the saving of water for manufactur- 
ing or other uses and after personal examination and hearing the tes- 
timony of witnesses summoned for the purpose, he shall forthwith 
report to the governor his opinion of the safety and sufficiency thereof. 

The paragraph above quoted was adopted in 1875. The next 
section provides that, in case the dam is reported as unsafe, the 
owners shall immediately repair same and in default thereof 
may be enjoined from the use of the dam, and the waters be- 
hind the dam may be discharged therefrom. When the dam is 
reported as safe the expenses of inspection shall, be paid by the 
state, and when adjudged unsafe and insufBcient, by the owner 
or occupant of the dam. 

Since 1883 t^ the present time, nine separate accounts, total- 
ing $260.57, have been paid by the state under the above pro- 
visions of law, and it is safe to assume that a less number of 
inspections, if any, have entered the decree of unsafe and 
insufficient. 

Stat^ Water Storage Commission. 

The act creating the State Water Storage Commission was 
passed in 1909, Chapter 212, Section 4 providing as follows: 

Every person, firm or corporation before commencing the erection of 
a dam for the purpose of developing any water-power in this state, or 
the creation or improvement of a water-storage basin or reservoir for 
the purpose of controlling the waters of any of the lakes or rivers of 
the state, shall file with said commission for its information and use 
copies of plans for the construction of any such dam or storage basin 
or reservoir and a statement giving the location, height and nature of 
the proposed dam and appurtenant structures, and the estimated power 
to be developed thereby, and in case a dam is to be constructed 
solely for the purpose of water storage and not for the development 
of a water power at its site, plans and statements shall be filed with 
the commission showing the extent of the land to be flowed, the esti- 
mated number of cubic feet of water that may be stored and the esti- 
mated effect upon the flow of the stream or streams to be affected 
thereby. Every person, firm or corporation shall, as soon as practicable, 
after this act takes effect, file similar plans, reports and estimates in 
relation to any dam or storage basin or reservoir then in the process of 
construction by them. 

There are no mandatory provisions compelling the filing of 
plans, and there is absolutely no mention of a state examination 
of the sufficiency of the design or provision for inspection dur- 
ing construction. 
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ST. JOHN RIVER BASIN. 



Stream Fi.ow. 

Only two gaging stations were maintained in this basin dur- 
ing 1912, both on the main St. John River, one at Fort Kent 
and the other at Van Buren. 



ST. JOHN RIVER AT FORT KENT. 

This station, which is located at the foot bridge that crosses 
the St. John near Fort Kent postoffice, a short distance above 
the confluence of Fish River with the St. John, was established 
October 13, 1905. It is about 15 miles below the mouth of the 
St. Francis River and about 50 miles above Grand Falls, 
Canada, an important undeveloped power. 

Monthly discharge of St. John River at Fort Kent, Maine. 
[Drainage area, 4880 square miles] 
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Note. — The complete hydrographic data for this station, including descriptions, list of 
discharge measurements, d&V i----i-x j j_.i-. ji_-i * — T.tn _.:ii i i-ii_i._j 

in Water Supply Paper No. 



discharge measurements, (ktily gage heights and daily dischaige for 1912 wilfbe published 
■ — - - ~ "o. 321. 
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ST. JOHN RIVER AT VAN BUREN. 

This Station is located at the International Bridge across St. 
John River 14 miles above Grand Falls, N. B. The gage rod 
was first placed on the pier of the saw dust carrier at Ham- 
monds Mill. At the time of the establishment of the regular 
station in 1910 the relationship of the two gages was found 
and the old records of gage height interpreted into daily dis- 
charge. The monthly estimates of discharge for the entire 
period are given below. 
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Monthly discharge of St. John River at Van Buren, Maine. 
[ Drain a<;e area, 8270 square mii^es] 
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1.81 



3.77 
2.24 
.591 
.567 
.432 
.415 
.852 
.218 



0.162 
.122 
.129 
1.56 
6.47 
1.60 
.654 
.706 
.469 
.432 
.423 
.326 



920 



46 .200 

15,800 

4,780 

5,230 

4,900 

5,920 

15 ,300 

13,200 



9,060 



72 ,600 
44,600 

7,670 
15 ,600 

6,580 
11,900 
25,500 
18,200 



1.10 



8.78 
5.39 

.927 
1.89 

.796 
1.44 
3.08 
2.20 



11.36 
5.21 
1.60 
1.06 



8.84 
2.60 
2.21 
1.37 
2.43 
3.26 
1.87 
.81 



3.50 
2.60 
.68 
.65 
.48 
.48 
.96 
.26 



0.19 

.13 

.16 

1.74 

7.46 

1.78 

.76 

.81 

.52 

.60 

.47 

.38 



14.88 



8.49 
6.01 
1.07 
2.18 
.89 
1.66 
3.44 
2.54 



Note. — The complete hydrographic data for this station, including descriptions, list of 
discharge measurements, dEkily gage heights and daily discharge for 1912 will be published 
in Water Supply Paper No. 321. • 
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ST. CROIX RIVER BASIN. 

Description. 

St. Croix River is formed by two principal branches: the 
East Branch, also known as the Upper St. Croix, is the outlet 
of the Schoodic Lake system, including Grand and Spednic 
lakes; the West Branch is formed by the Grand Lake system, 
including Sysladobsis, Grand and Big lakes. The St. Croix, 
including the East Branch, forms nearly half of the eastern 
boundary of Maine, and its total length is about lOO miles. 
Tributaries are small and unimportant. The total drainage 
area is 1473 square miles, the East or principal branch having 
644 square miles and the West Branch 674 square miles at their 
junction. The river discharges into Passamaquoddy Bay. 

The basin is in general lower than that of any other of the 
larger streams of the State flowing into the Atlantic, its head- 
waters having an elevation of about 540 feet. 

The: St. Croix Fi^owage Case. 

The St. Croix Paper Co. has in operation a paper mill at 
Woodland on the St. Croix River. Early in 191 2 the company 
started the construction of a concrete dam at what is known as 
Grand Falls about 7 miles above Woodland and 1-2 mile below 
the junction of the East and West branches of the St. Croix 
River. The dam is to be of the Ambursen type iioo feet long 
and with a maximum height of about 38 feet above the bed of 
the river. On the American side a hydro-electric plant will be 
erected with a design for an ultimate total wheel capacity of 
12,600 horsepower. The head will vary from 44 to 50 feet. 
The horsepower at average low water is estimated as 4000. 
Two pairs of 54 inch Hercules wheels will be installed with 
provision for a future unit of i pair of 54 inch wheels. The 
power generated will be transmitted and used in the Woodland 
mill. 
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The dam will back water up the East Branch and up the 
West Branch to the town of Princeton at the outlet of Leweys 
Lake creating a lake of about 12 square miles in area. A por- 
tion of the land to be thus flooded is on Indian Township and 
is State land held in trust by the State of Maine for the benefit 
of the Passamaquoddy tribe of Indians, and entirely subject to 
the control of the Governor and Council as defined by Chapter 
13, Section 42 of the Revised Statutes of Maine. 

In November 1912 the Executive Council instructed the 
Chief Engineer of the State Water Storage Commission to 
make an engineering investigation of the case in the field. 

TIMBER VAI^UATION. 

The land to be flowed on Indian Township is of unequal 
value, some being swampy and subject to the annual overflow 
of the St. Croix River, while other sections are covered by a 
thick and heavy growth of valuable timber. The Executive 
Council appointed a special commission to estimate and appraise 
the value of the timber that would be thus destroyed. The 
estimate is as follows : 

266,000 feet Pine logs at $7 per M $1,862 00 

30,000 " Hemlock logs at $4 per M 120 00 

2,500 cords Spruce pulp wood at $3 per cord 7,500 00 

1,500 " Fur pulp wood at $2 per cord 3,ooo 00 

100 " Hard wood at $1 per cord lOO 00 

Land and small growth after being cut 1,00000 

Total 4 $13,582 00 

TERMS OF SETTLEMENT. 

After numerous conferences between a committee of the 
Executive Council, representatives of the St. Croix Paper Co. 
and inhabitants of the town of Princeton, an agreement was 
reached in March, 1913. The deed covering the agreement con- 
tained the following provisions: 

First: State of Maine grants the St. Croix Paper Co. the 
rights of flowage on 1768 acres more or less, on Indian Town- 
ship and the right to cut the timber on same as well as on cer- 
tain so called islands of 168 acres more or less, within the 
flowage tract. 
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ST. CROIX RIVER BASIN. 95 

Second: The St. Croix Paper Co. is to so construct its 
Grand Falls dam that the back water from same shall not 
exceed an elevation of 204.31 feet (State Water Storage Com- 
mission datum), equivalent to 199.21 feet (M. C. R. R. datum) 
at a point just below the highway bridge at Princeton, Maine. 

Third : The St. Croix Paper Co. is to reconstruct the pres- 
ent Princeton dam on a design that shall provide that the maxi- 
mum flood height shall not exceed that specified above, and 
further, that the design shall not permit the water above the 
dam to be lowered below low water mark. 

Fourth : That the design for both dams shall be made sub- 
ject to the approval of the Chief Engineer of the Maine State 
Water Storage Commission or his successor in office before the 
dams are completed. These designs are to be on the basis of 
a possible flood run-off of 28 cubic feet per second per square 
mile on the drainage area of 1320 square miles at Grand Falls. 

Fifth: That the St. Croix Paper Co. shall construct and 
place suitable monuments under the supervision and subject to 
the approval of said Chief Engineer, indicating the high water 
and low water levels, as determined under this agreement. 

Profii,^ of River. 

In connection with the work outlined above, a profile of St. 
Croix River has been developed from tide water at Calais to 
Leweys Lake at Princeton. Distances were obtained from the 
maps of the main river of the U. S. Coast and Geodetic Sur- 
vey and of the West Branch from the property map of the St. 
Croix Paper Co. as filed in this office, surveyed by Mr. E. ' 
Lisherness. The level lines from Calais to Woodland dam 
were run by Mr. C. F. Pray, civil engineer of Calais. From 
this latter point to Princeton the levels were run by engineers 
of this office. Plate II is a profile of the river as thus devel- 
oped. 

Stream F1.0W. 

The gaging station on the St. Croix River near Woodland 
was discontinued in December 191 1 on account of the increase 
of inaccuracy of the record. Log jams occurred on an island 
a short distance below the station causing back water at the 
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gage which could not be intelligently interpreted without a large 
number of discharge measurements, which the appropriations 
did not allow. It was found that the bed of the river was 
gradually filling up from a deposit of fine pulp from the mill 
above. 

The station on the West Branch at Baile)rville was discon- 
tinued to bctober, 1912, as the observer left the vicinity. The 
station will be flooded out during 1913 by the construction of 
the concrete dam at Grand F^lls 1-2 mile below the junction of 
the two branches. The discharge measurements covered quite 
a range in gage height but as some were made during back 
water caused by log jams, it is considered that a sufficiently 
accurate rating curve cannot be constructed on which to base 
computations of daily discharge. 
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MACHIAS RIVER BASIN. 
Stream Fi.ow. 

machias river at whitneyvili.e. 

This station was established October 17, 1903, and was 
originally located at the bridge of the Washington County Rail- 
road, near Whitneyville, about 8 miles above the mouth of the 
river. On October 3, 1905, the gage was transferred to the 
wooden highway bridge, about one-half a mile up stream from 
the railroad bridge. 

Plate 3 is the run-off magnitude diagram of Machias River 
computed from the discharge records at the Whitneyville gaging 
station. The use of the curve is described on pages 27-30 of 
this report. The minimum curve is for the year 191 1 and the 
average curve for the years 1907-1912, inclusive or the period 
for which complete yearly estimates of discharge are available. 
The diagram for this river is applicable for coastal streams with 
similar types of topography and forest conditions and where 
the precipitation is approximately the same. 

Monthly discharge of Machias River at Whitneyville, Maine. 
[Drainage area, 465 square miles] 



Month. 



DlBCHAROK IN SeCOND-FbBT. 



Maximum. 



Minimum. 



Mean. 



Per square 
mile. 



Run-ofif — 
Depth in 
incnes on 
drainage 



1912 



January. . . . 
February. . 

March 

April 

Mky 

June 

July 

August 

September. . 
October. . . , 
November. 
December. . 



1,210 
1,880 



3,880 

4,800 

6,680 

698 

642 

482 

6.340 

4,690 

2,290 



433 
387 
698 
1,000 
687 
191 
132 
300 
260 
224 
875 
634 



737 

766 

1,790 

1,940 

1,740 

1,840 

319 

403 

328 

1,030 

1,660 

1,130 



1.68 
1.66 
3.86 
4.17 
3.74 
3.96 
.686 
.867 
.706 
2.22 
3.36 
2.43 



The year. 



6,340 



132 



1,130 



2.43 



1.82 
1.78 
4.44 
4.66 
4.31 
4.42 

.79 
1.00 

.79 
2.50 
3.74 
2.80 



33.10 



, Note. — The complete hydrographic data for this station, including descriptions, list of 
discharge measurements, daily gage heights and daily dischaige for 1912 will be published 
in Water Supply Paper No. 321. 
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UNION RIVER BASIN. 

Stream Flow. 

Three gaging stations were maintained in this basin during 
1912, namely Union River at Amherst, Green Lake Stream at 
Lakewood, and Branch Lake Stream near Ellsworth. Run-off 
data at the two former stations are given below. Owing to the 
probable change of the bed of the river in Branch Lake Outlet, 
it has not been feasible to make estimates of daily discharge. 

UNION RIVER AT AMHERST. 

This station was established July 25, 1909 and is located at 
the highway bridge 3-4 mile west of Amherst Post Office on 
the road to Bangor, and about a mile below the highway briJge 
at the old Tannery dam. Prior to 1912 discharge measurements 
were not sufficient on which to base a rating curve. Such a 
curve has now been developed, however, and monthly estimates 
for the entire period are given below. 

Monthly discharge of Union River at Amherst, Maine. 
[Drainage area, 140 square miles] 





Discharge ik 


Sbcond-Fbbt. 


Rim-off — 
Depth in 
inches on 
drainage 
area. 


Month. 


Maximum. 


Minimum. 


Mean. 


Per square 
mile. 


1909. 
August 


36 

2,110 

1,150 

931 

628 


15 

14 

156 

182 


21.5 
145 
373 
325 
299 


.154 
1.04 
2.66 
2.32 
2.14 


.18 


September 


1.16 


October 


3.07 


November 


2.59 


December 


2.47 








The year 
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Monthly discharge of Union River at Amherst, Maine— Klonciudtd. 
[Drainage area 140 square mii^Es] 





Discharge in 


Second -Feet. 


Run-off — 
Depth in 
inches on 
drainage 
area. 


Month. 


Maximum. 


Minimum. 


Mean. 


Per square 
mile. 


1910 
iTanuarv . . .......... 






200 

450 

563 

570 

312 

145 
75.0 
87.4 
37.7 
33.0 
55.3 
79.5 


1.43 
3.21 
4.02 
4.07 
2.23 
1.04 
.536 
.624 
.269 
.236 
.395 
.568 


1.65 


Febniary 






3.34 


Mftvnh, , , , 




321 

284 

128 

103 

38 

34 

23 

22 

39 


4.64 


April 


966 

753 

187 

175 

222 

55 

57 

80 


4.54 


May...:...::::::..:::::. 


2.57 


June 


1.16 


July 


.62 


August 


.72 


September 


.30 


October 


.27 


November 


.44 


December 


.65 










The year 






216 


1.54 


20.90 










1911 
January • 






100 
40 

120 

904 

357 

175 
55.2 
68.1 
58.2 
46.2 

130 

404 


0.714 
.286 
.857 
6.46 
2.55 
1.25 
.394 
.486 
. .416 
.330 
.929 
2.89 


0.82 


Frt>TOarv 






.30 


Maxxsb 






.99 


April 






7.21 


fiSy: :::::::::::::::::.: : 


869 

369 

96 

143 

72 

83 

319 


173 
83 
37 
39 
40 
27 
31 


2.94 


June 


1.40 


July 


.45 




.56 


8M>tember 


.46 


October 


.38 


November . . 


1 04 


December 


3.33 










The year 






205 


1.46 


19.88 










1912 
Januai*v 






400 

220 

650 

867 

478 

448 
64.7 
78.0 
68.2 

200 

535 

466 


2.86 
1.57 
4.64 
6.19 
3.41 
3.20 
.462 
.557 
.487 
1.43 
3.82 
3.33 


3 30 


February 






1.69 


Uarnh. , , , - 






5 35 


April 


1,680 
862 

1,070 
119 
126 
96 
651 
948 
876 




6.91 


iS^. .:....:::::::::::::: 


304 

100 

35 

21 

14 

72 

282 

226 


3.93 


June. . , . 


3.57 


July 


.53 


August. . . 


64 


September 


.54 


October 

November 


1.65 
4.26 


December 


3 84 






The year 


1,680 


14 


373 


2.66 


36 21 







Note. — ^The complete hvdrographic data for this station, including descriptions, list of 
dischaige measurements, daily gage heights and daily discharge for 1909, 1910, 1911, and 
1912, will be published in Water Supply Paper No. 321. 
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GREEN LAKE STREAM AT LAKEWOOD. 

This gaging station was established July 2, 1909, and is 
located on the highway bridge across Green Lake Stream about 
1-4 mile down the stream from the dam at the outlet of Green 
Lake. 

Monthly discharge of Green Lake Stream at Lakewood, Maine, 
[Drainage area, 47 square mii^s] 





DlSCHABGli IN 


Sboond-Fbbt. 


Run-o£f — 
Depth in 
inches on 
drainage 
area. 


Month. 


Maximum. 


Minimum. 


Mean. 


Per square 
mile. 


1912 
January 






20 
30 

120 

263 

163 

160 
64.9 
61.2 

117 
79.5 
23.0 
60.2 


0.426 
.638 
2.65 
5.60 
3.47 
3.40 
1.38 
1.30 
2.49 
1.69 

.489 
1.07 


0.40 


February 






69 


March 






2 94 


April 


376 

268 

248 

77 

62 

146 

146 

38 

70 




6 25 


May 


141 
77 
49 
59 
59 
38 

♦19 
26 


4 00 


June 


3 79 


July 


1 50 


August 


1.50 


September 


2.78 


October 


1.95 


November 


55 


T^ftcemher r , - 


1.28 






The year 


376 




95.8 


2.04 


27.76 









* Flow simply leakage through dam. 

NoTB. — The complete hydzographic data for this station, including descriptions, list of 
dischaxge measurements, daily gage heights and daily discharge for 1912 will be published 
in Water Supply Paper No. 321. 
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PENOBSCOT RIVER BASIN. 

Stream Flow. 

Records are available for 1912 from the following station in 
chis basin: 
West Branch Penobscot River, Millinocket. 
Penobscot River, West Enfield. 
East Branch Penobscot River, Grindstone. 
Mattawamkeag River, Maltawamkeag. 
Piscataquis River, Foxcroft. 
Kenduskeag Stream near Bangor. 

WEST BRANCH PENOBSCOT RIVER AT MILLINOCKET. 

The discharge at this station has been furnished since 1901 
by the engineers of the Great Northern Paper Co. For the 
year 1912 there are only available at the present time, the 
monthly average and the computations based thereon. 

Monthly discharge of West Branch Penobscot River at Millinocket, Me, 
[Drainage ar^, 1880 square miles] 





DiSCHAROB IN SkCOND-FkbT. 


Run-off — 
Depth in 
inches on 
drainage 
area. 


Month. 


Maximum. 


Minimum. 


Mean. 


Per square 
mile. 


1912 
JanuRTV. . - T 






2,060 
2,040 
2,030 
2,300 
6,630 
7,610 
3.400 
2,390 
2,210 
2,240 
6.340 
3,270 


1.10 
1.09 
1.08 
1.22 
3.53 
4.00 
1.81 
1.27 
1.18 
1.19 
3.37 
1.74 


1.27 


February 






1.18 


March: 






1.24 


Aoril 






1.36 


m^ ::.:.:::::.:::.::.:: 






4.07 


June 






4.46 


July 






2.09 


August 






1.46 


September 






1.32 


October 






1.37 


November, , - - - , 






3.76 








2.01 










The year 






3,520 


1.88 


25.59 











Note. — ^The complete hydrographic data for this station, including descriptions, list of 
discharge measurements, daily gage heights and daily discharge for 1912 will be published 
in Water Supply Paper No. 321. 
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PENOBSCOT RIVER AT WEST ENFIEI.D. 

This station was established November 5, 1901 and is located 
on the steel highway bridge about 1000 feet below the mouth 
of Piscataquis River. 

Plate 4 is the magnitude run-off diagram for the West 
Enfield station. The use of the curve is described on pages 
27-30 of this report. The minimum curve is for the year 191 1 
and the average curve for the years 1907-1912, inclusive, or the 
period for which complete yearly estimates of discharge are 
available. The diagram for this river is applicable for rivers of 
large drainage area and especially for various possible water 
power privileges on the main Penobscot River from Medway to 
Bangor. 

Monthly discharge of Penobscot River at West Bnfield, Maine. 
[Drainage area, 6600 square miles] 





DiSCHABQB Uf 


Sboond-Fbbt. 


Run-off— 
Depth in 
inches on 
drainage 
area. 


Month. 


Maximum. 


Minimum. 


Mean. 


Per sauare 
mile. 


1912 
tl&nuftry 






8,400 

6.800 
12,000 
32,900 
26,500 
25,100 

7,680 
11,200 

6,640 
12,800 
25,500 
11.300 


1.27 
1.03 
1.82 
4.98 
4.02 
3.80 
1.16 
1.70 
1.01 
1.94 
3.86 
1.71 


1.411 


Fdbruary 






1.11 


March 






2.10 


Anril 


59,200 
45.100 
56,000 
9,720 
20,200 
10.300 
49,500 
63,200 
17,000 


" 26 *,«66 
10,700 
5,300 
5.540 
3,950 
5,770 
13,500 
6,650 


5.56 


SSy .::::.::.:....:...:. . 


4.64 


J\1D6 .... - r 


4.24 


July 


1.34 


August 


1.90 


September. .> 

October 


1.13 
2.24 




4.31 


December 


1.97 






The year 


63.200 




15,500 


2.35 


32.06 









NoTB. — ^The complete hydrographic data for this station, including descriptions, list of 
discharge measurements, daily gage heights and daily dischaige for 1912 will pe published 
in Water Supply Paper No. 321. 



EAST BRANCH PENOBSCOT RIVER AT GRINDSTONE. 

The gaging station was established October 23, 1902, at the 
Bangor & Aroostook Railroad bridge, one-half mile south of 
the railroad station at Grindstone. It is about 8 miles above 
the junction of the East Branch of the Penobscot with the 
Penobscot at Medway. No water power is used on the river 
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above the station, but dams are maintained at the outlet of 
several of the lakes and ponds near the source of the river, and 
the impounded water is used for Ic^ driving. 

Monthly discharge of East Br. Penobscot River at Grindstone, Maine, 
[Drainage area, iioo square miles] 





DiBCHABOB IN 


Sbcond-Fxbt. 


Run-off — 
Depth in 
inches on 
drainage . 
area. 


Month. 


Maxiyninn - 




Mean. 


Per square 
mile. 


1912 
January 






760 
480 
1,000 
5,100 
5,140 
5,370 
1.760 
2,060 
1.140 
2,530 
4.290 
1,760 


.682 
.436 
.909 
4.64 
4.67 
4.88 
1.60 
1.87 
1.04 
2.30 
3.90 
1.60 


.79 


February 






.47 


March. ... 






1 05 


April 


11,900 

10,100 

10,100 

3.470 

4.390 

2,760 

13,800 

11,400 

2,650 




5.18 


Mky ...:::::::.:::::::: 


3,320 

3,320 

830 

495 

590 

766 

1,840 

1,380 


5 38 


June. ... t ....... . 


5.44 


July 


1.84 


Aufust 


2.16 


September 


1.16 


October 


2.65 


November 


4.35 


Pe<!ember 


1.84 






The year 


13,800 




2,610 


2.37 


32.31 









NoTB. — ^The complete hydrographic data for this station, including descriptions, list o f 
dischaige measurements, daily gage heights and daily dischaige for 1912 will be published 
in Water Supply Paper No. 321. 



mattawamkeag river at MATTAWAMKEAG. 

The gaging station, which was established August 26, 1902, 
is located at the Maine Central Railroad bridge in the village 
of Mattawamkeag, about half a mile from the mouth of the 
river. 
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Monthly discharge of Matta^vamkeag River at Mattawamkeag, Me. 
[Drainage area^ 1500 square miles.] 



Month. 



DiSCHABOB IN SbOOND-FbBT. 



Minimum. 



Mean. 



Per square 
mile. 



Run-o£F — 
.Depth in 
incnes on 
drainage 
area. 



January. . 
Februaiy. . 

March 

April 

Jane 

July 

AuffUBt. . . . 

September. 
October... 
Novranber . 
December. 



1012. 



12,200 

12.000 

19.500 

2.200 

7,480 

1.880 

7,990 

15.000 

3,710 



3,710 

2,360 

258 

906 

660 

1,380 

3,070 



2.110 
1.400 
2,300 
8,280 
6,110 
7.030 
743 
3.300 
1,190 
2.830 
7.310 
2.640 



1.41 

.933 
1.53 
5.52 
4.07 



495 
,20 
793 
.89 
.87 



1.76 



1 63 
1.01 
1.76 
6.16 
4.69 
5.23 

.57 
2.54 

.88 
2.18 
5.43 
2.03 



The year . 



19.500 



3.760 



2.51 



34.11 



NoTB. — ^The complete lurdrographie data for this station. includinjE descriptions, list of 
discharge measurements, daily gage heights and daily discharge for 1912 will oe published 
in Water Supply Paper No. 321. 



PISCATAQUIS RIVER NEAR FOXCROFT. 

The gaging station, which was established August 17, 1902, 
is located at Lows Bridge, about half way between the villages 
of Guilford and Foxcroft, and is just above the mouths of 
Black and Salmon Streams. 
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Monthly discharge of Piscataquis River at Foxcroft, Maine. 
[Drainage area, 286 square miles.] 



Month. 



DiSCHARQB IN SXCOND-FSBT. 



Maximum. 



Minimum. 



Mean. 



Per square 
mile 






Run -off — 
Depth in 
inches on 
drainage 
area. 



January. . 
Februaiy. 
March. . . . 
April 



1012. 



Apn 

May 

June 

July 

August. . . . 
September. 
October. . . 
November. 
December. . 



The year. 



10,100 



0,100 




5.460 


1,020 


4,060 


148 


220 


51 


1.110 


100 


602 


58 


7.910 


100 


7,010 


502 


782 


220 



450 

320 

650 

2,620 

1.830 

799 

123 

366 

138 

961 

1.240 

501 



1.67 
1.12 
2.27 
9.16 
6.40 
2.79 

.430 
1.28 

.483 
3.36 
4.34 
1.75 



832 



2.91 



1.81 
1.21 
2.62 
10.22 
7.38 
3.11 

.50 
1.48 

.64 
3.87 
4.84 
2.02 



39.60 



Note. — The complete hvdrographic data for this station, including descriptions, list of 
discharge measurements, daily gage heights and daily discharge for 1912 willbe published 
in Water Supply Paper No. 321. 



KENDUSKEAG STREAM NEAR BANGOR. 

This station was established September 15, 1908 and is 
located at the wooden highway bridge about 6 miles northwest 
of the Bangor Post Office and just below the Six Mile Falls. 
The discharge at this point does not represent the actual dis- 
charge from the original or natural drainage basin of Kendus- 
keag Stream. A number of years ago an artificial cut was 
made for log driving purposes through a low divide between 
Sourdabscook Stream and Black Stream, the latter a tributary 
of the Kenduskeag entering it about seven miles above the gag- 
ing station. During high stages in the Sourdabscook a portion 
of its waters finds its way through the artificial cut into Ken- 
duskeag. At low stages in the Sourdabscook all of the flow 
continues down its own channel. It is believed that all of the 
flow of Black Stream is into the Kenduskeag and none into the 
Sourdabscook. 

Plate 5 is the run-off magnitude curve for this station. The 
use of the curve is described on pages 27-30 of this report. 
The minimum curve is for the year 1910 and the average curve 
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STATE WATER STORAGE COMMISSION. 



for the years 1909-1912, inclusive, or the period for which com- 
plete yearly estimates of discharge are available. This diagram 
is applicable for streams with relatively small drainage areas. 



Monthly discharge of Kenduskeag Stream near Bangor^ Maine. 
[Drainage area, 191 square miles] 



Month. 



DiscHAROB IN Second -Fbet. 



Maximum, 



Minimum. 



Mean. 



Per square 
mile. 



Run-off — 
Depth in 
inches on 
drainage 



1012 



January. . . 
February. . 

March 

April 

May 

June 

July 

August 

September. 
October . . . 
November. 
December. . 



The year. 



2,390 

1.900 

2,600 

94 

156 

156 

2,820 

2,180 

870 



262 
57 
34 
71 
45 
119 
414 
398 



250 

150 

400 

1,260 

455 

493 

61.7 

105 

89.4 

514 

853 

575 



1.31 

.785 
2.09 
6.60 
2.38 
2.58 
.322 
.550 
.468 
2.69 
4.47 
3.01 



1.51 

.85 

2.41 

7.36 

2.74 

2.88 

.37 

.63 

.52 

3.10 

4.99 

3.47 



2,820 



433 



2.27 



30.83 



Note. — ^The complete hydrographic data for this station, including descriptions, list of 
discharge measurements, daily gage heights and daily dischaige for 1912 will be published 



in Water Supply Paper No. 321. 
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COASTAL BASIN NO. 3. 

Description. 

This basin includes the coastal streams between the Penobscot 
River and the Kennebec River, located largely in Waldo, Knox, 
Lincoln and Sagadahoc counties. The more important rivers 
of this basin are the St. George, Medomak, Pemaquid, Dama- 
riscotta and Sheepscot rivers. 

Stream Flow. 

Gaging stations have not been maintained on any of the rivers 
of this coastal basin and in making estimates of run-off, the 
records of the stations in other portions of the State will have 
to be used with due consideration to the topography and relative 
precipitation. 

Lake Storage. 

Planimeter measurements of the areas of the lakes and ponds 
in the basin have been made and are given in the tables below. 
The U. S. Geological Survey topographic maps cover a small 
portion of this basin but the balance is very inadequately 
mapped and the areas determined may be very considerably in 
error. 

Storage in Coastal Basin No, 3. 

CONNECTED WITH GOOSE RIVER. 





Location. 


It 

1? 


PrXSBNT 8rORAOX. 


Possible Stosagx. 


Name. 


1 


Cubic feet. 


i 


Cubic feet. 


*Swan Lake 


Swanville 


2.36 


5 


328.966.000 


5 


■328,966.000 


Total 


2.36 


328,966.000 







Measured from U. S. Geol. Survey Atlas sheets. 
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Storage in Coastal Basin No. j — Continued. 

CONNECTED WITH WESCOT STREAM. 





LooatioD. 


1, 

I! 


Pbbsbmt 8rORAOB. 


POSSXBLB StoIUOB. 


Namb. 


1 


Cubic feet. 


1 


Cubic feet. 


Ames Pond 


Waldo 


0.11 
0.11 
0.06 






5 
5 
5 


15.333.000 

15.333.000 

8,364.000 


Huid Pond 


SwanviUe 

Swanville 






Pood 












Total 


0.28 


30 .030 .000 







CONNECTED WITH PASSAGASSAWAKEAG RIVER. 



Clements Pond 


Brooks 


0.09 
0.10 
0.10 

0.28 
0.05 
0.05 
0.09 
0.21 
0.08 
0.37 






5 
5 
5 

5 
5 
5 
5 
5 
6 
5 


12 ,545 ,000 
13.030.000 

13 .030 .000 

39 ,030 ,000 


Comon Pond 


Brooks 






Half Moon Pond 


Brooks 






Passagaasawakeag 
Pond 


Brooks 

Knox.% Morrill... 
Morrill 






Pond 






6.970 000 


Pond 






6 .970 .000 


Pond 


Waldo 






12 .545 .000 


Roes Pond 


Morrill 






29 ,272 .000 


Smith Pond . 


Knox 






11 151 000 


Smiths Pond 


Morrill 






61 ,575 ,000 












Total 


1.42 


197 .936 .000 









CONNECTED WITH DUCK TRAP RIVER. 



AnHraDirfl Pond 


Lincoln ville 

Northport 

Lincolnville and 
Northport 

'RAlmnnt 


0.40 
0.19 

1.04 
0.56 






5 


55 ,757 .000 


KnishtsPond.... 
Pitcher Pond 






5 

5 
5 


26 .484 .000 






144 968 000 


TilHen Pond 






78 ,060 ,000 













Total 


2.19 


305 .269 .000 









CONNECTED WITH MEGUNTICOOK RIVER. 



Fletchers Pond . . . 
Megunticook Lake 

Norton Pond 

Thomas Pond 


Lincolnville 


0.10 

2.40 
0.17 

0.06 






5 

5 
5 

5 


13 .939 ,000 


Camden. Lincoln- 
ville & Hope. . . 

Lincolnville 

Lincolnville and 
Searsmont 


5 


334 .541 .000 


334 .541 .000 
23 ,697 .000 






8 ,364 .000 










Total 


2.73 


334 .541 ,000 


380.541,000 
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Storage in Coastal Basin No, ,j— Continued. 

CONNEcreD WITH GOOSE RIVBR. 



_ 


Location. 


St 


Fbxsbnt SroBAoa. 


PoBsiBLB SroRAoa. 


Nams. 


i 


Cubic feet. 


1 


Cubic feet. 


*Ho8iner Pond. 


HaiDden 


0.10 






6 


13 ,939 ,000 












Total 


0.10 


13 ,039 ,000 









* Measured from U. S. Geol. Survey Atlas sheets. 



CONNECTED WITH ST. GEORGE RIVER. 



♦Alford Lake 


Hope 


0.96 

0.53 
0.74 
0.21 
0.20 
0.06 
0.38 
0.06 
0.24 
0.04 
0.08 
0.06 
0.05 
0.40 
0.10 
0.37 

0.17 
0.08 
0.02 
0.09 

1.24 
0.02 
0.33 
1.79 
0.93 
0.95 
1.17 
0.67 
0.37 
0.23 
0.10 






5 

4 
10 
5 
5 
5 
5 
5 
5 
5 
5 
6 
7 
5 
5 
5 

13 
5 
5 
5 

10 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 


133 ,816 ,000 


* Chick a w a u k i e 

Pond 

♦Crawfords Pond.. 
*Fi8h Pond 


Rockland and 

Rockiwrt 

Union & Warren . 
Hope 


3 
2 


44,327,000 
41,260,000 


59 .102 ,000 

206,300.000 

29 ,272 ,000 


♦Grassy Pond 

Green Pond 


Rockport 

Morrill . . 


5 


27,878,000 


8.364,000 
27 878 000 


♦Hobbs Pond 


Hope 






52 .969 .000 


Ledge Pond 


Montville 

Hope 






8 .364 .000 


♦Lermond Pond.. 






33 ,454 .000 


*Lily Pond 

Little Pond . . . . 


Hope 






5 ,576 .000 


Morrill 






11 .151 .000 


Little Pond 


Searsmont 

Rockport 

Searsmont 

Appleton 

Warren 






8 ,364 ,000 


♦Maces Pond 

Moody Pond 

Newbert Pond. . . . 


3 


4,182.000 


9 .757 ,000 
55 757 OCO 






13 ,939 ,000 


North Pond . . . 






51 575,000 


♦OysterRiver 


Rockport 

Appleton 

MontviUe 

Searsmont 

Searsmont A 

Morrill 

Rockport 

Union 


13 


46,585,000 


46,585,000 


Pond 


11 ,151 ,000 


Pond 






2 ,788 ,000 


Pond 






12.545,000 
345 ,691 ,000 


Quant a b a c k 
Pond 






♦Rocky Pond 

Round Pond 






2 ,788 ,000 






45 ,999 ,000 


St. Georges Pond. 


Liberty 






249 ,511 ,000 


Sennebec Pond . . . 


Appleton & Union 
Union & Warren . 
Warren 






259 .269 ,000 


Seven Tree Pond. . 
South Pond 


5 


132 .422 ,000 


132 .422 ,000 
163 .088 ,000 


Stevens Pond 


Liberty 






93 ,393 ,000 


Trues Pond 

Western Pond . . . 


Montville 

Waldoboro 


5 


51,575.000 


51 .575 .000 
32 ,060 .000 


Whiteoak Pond. . . 






13 .939 .000 












Total 


12.64 


348 .229 ,000 


2 .178 ,442 ,000 









♦ Measured from U. S. Geol. Survey Atlas sheets. 
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Storage in Coastal Basin No. ^ — Continued. 

CONNECTED WITH GOOSERIVER STREAM. 





Location. 


i 
U 


Present Stobaoe. 


Possible Storagi:. 


Namk. 


1 


Cubic feet. 


1 


Cubic feet. 


Southwest Pond... 


Waldoboro 


0.13 






5 


18,121,000 






.... 








Total 


0.13 




18 ,121 ,000 











CONNECTED 


WITH 


MEDOMAK RIVER. 






Clark Pond 


Washington 

Waldoboro 

Waldoboro 

Appleton 

Washington . ..','.. 


0.23 

0.14 
0.60 
0.13 
0.08 
1.06 






6 

5 

10 
5 
5 
5 


32 ,060 ,000 


Little Medomak 
Pond 






19 ,515 ,000 


Medomac Pond . . . 






139 ,392 ,000 


Pond 






18 ,121 ,000 


Pond 






11 ,151 ,000 


Washington Pond 






147 ,766 ,000 










Total 


2.14 


367 ,995 ,000 











CONNECTED WITH MUSCONGUS SOUND. 






* Webber Pond. . 


Bremen 


0.37 






5 


61 .575 .000 












Total 


0.37 


51 ,575 ,000 









* Measured from U. S. Geological Survey Atlas sheets. 
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Storage in Coastal Basin No. s — Continued. 

CONNECTED WITH PEMAQUID RIVER. 





Location. 


i 

egg* 


Presxnt Storage. 


Possible Storage. 


Name. 


1 


Cubic feet. 


1 


Cubic feet. 


Biscay Pond 


D a m a r i 8 cotta, 

Bremen, Bristol 

Bristol 


0.71 
0.08 

0.29 
0.01 
0.14 
0.29 
0.28 

2.57 

o.a3 

0.10 






5 
5 

5 
5 
5 
5 
5 

5 
5 
5 


98 ,968 ,000 


♦Boyd Pond 

Duck Puddle Pond 






11 ,161 000 


Waldoboro 

Nobleboro 

Bristol 






40 424,000 


♦Hastinss Pond... 






1 ,394 ,000 


Little Pond.. ...... 


Damariscotta .... 
Bremen 






19 ,515 ,000 


McCurdy Pond.. . . 
Muddy Pond 






40 ,424 ,000 


Damariscotta .... 

D a m a r i scotta, 
Nobleboro, 
Waldoboro 

Bristol 






39 ,030 ,000 


Penumuid Pond. . . 






358 ,237 ,000 


•Pond 







4 ,182 ,000 


Pond 


Waldoboro 






13 ,939 000 










Total 


4.50 


627 ,264 ,000 









* Measured from U. S. Geol. Survey Atlas sheets. 





CONNECTED WITH 


CAM] 


PBELI* BROOK. 






Campbell Ponds.. . 


Bristol 


0.08 






5 


11 ,151 ,000 












Total 


0.08 


11 ,151 ,000 









CONECTED WITH DAMARISCOTTA RIVER- 



Damariscotta 
Pond 


Newcastle, Jeflfer- 
son, Nobleboro. 

Boothbay & 
Boothbay Har- 
bor .... 


7.45 

0.04 
0.03 


5 


1 ,038 ,471 ,000 


8 

5 
5 


1 ,661 ,552 ,000 


♦Pond 






5 576,000 


Pond 


Washington 






4,182,000 










Total 


7.52 


1 ,038 ,471 ,000 


1 ,671 ,310 ,000 









♦ Measured from U. S. Geol. Survey Atlas sheets. 
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STATE WATER STORAGE COMMISSION. 
CONNECTED WITH SHEEPSCOT RIVER. 





Location. 


L 

11 


Pbbbbnt Storaob. 


POBSIBLB StORAGB. 


Name. 


1 


Cubic feet. 


1 


Cubic feet. 


Accidental Pond . . 


Palermo 


0.03 
0.10 
0.10 
0.06 
0.40 
0.06 

0.09 
0.56 
0.03 
0.02 
0.04 
0.33 
0.09 
0.17 
0.71 
0.05 
0.06 
0.06 

0.73 
0.12 
0.10 
0.03 
0.01 
0.07 

1.60 
0.04 
0.06 






5 
5 
5 
5 
5 
5 

5 
6 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 

5 
5 
5 
5 
5 
5 

10 
5 
5 


4 ,182 ,000 


*Adam8 Pond .... 


Boothbay 

Palermo 






13 ,939 ,000 


Beach Pond 






13 ,939 ,000 


Belden Pond 


Palermo 






6 970 000 


Branch Pond 


Palermo 


5 


55.757,000 


55 ,757 ,000 


Cedar Pond 


Palermo 

Jefferson 

Jefferson 

Palermo 


8 ,364 ,000 


♦DeerMeadow 
Pond 






12,545,000 

93 ,671 ,000 

4 ,182 ,000 


* Dyeis Long Pond 
Foster Pond 


3 


46 ,836 ,000 


* Fox Pond 


Windsor 






2 ,788 ,000 


* Horn Pond 


Jefferson 

Somerville 

Edgecomb 

Jefferson 

Somerville 

Windsor 






5 ,576 ,000 


James Pond 


. 




91 ,999 ,000 


* Lily Pond 






12 ,545 ,000 


* Little Dyer Pond 






23 ,697 ,000 


* Long Pond 

* Moody Pond 

Moose Pond 






197 ,937 ,000 






6 ,970 ,000 


Palermo 






8 ,364 ,000 


Mud Pond 


Liberty 

Whitefield & Jef- 
ferson . . 






8 ,364 ,000 


♦Pleasant Pond... 






101 ,756 ,000 


* Pond 


Jefferson 

Jefferson 

Jefferson 

Palermo . . 






16 ,727 ,000 


* Pond 






13 ,939 ,000 


* Pond 






4 ,182 .000 


Pond 






1 ,394 ,000 


* Savade Pond. . . . 


Windsor. .'. 






9 ,757 ,000 


Sheepscot, Great 
Pond 


Palermo 






446 ,054 ,000 


Turner Pond 


Palermo 






5 ,576 ,000 


♦Weary Pond 


WhiteBeld 






8 ,364 ,000 










Total 


5.71 


102 ,693 ,000 


1 ,179 ,538 ,000 









* Measured from U. S. Geol. Survey Atlas sheets. 



Summary of Storage in Coastal Basin No. j. 



Basin. 



I' 



isl 

..^ O C8 

m 









it. 



Goose River 

Wescott Stream 

Passagassawakeag River. 

Duck Trap River 

Megimticook River 

Goose River 

St. George River 

Gooseriver Stream 

Medomak River 

Muscongus Sound 

Pemaquid River 

Campbell Brook 

Damariscotta River 

Sheepscot River 

Total 



18 


2.36 


23 


0.28 


43 


1.42 


35 


2.19 


25 


2.73 


8 


0.10 


225 


12.64 


11 


0.13 


74 


2.14 


5 


0.37 


36 


4.50 


2 


0.08 


57 


7.52 


228 


5.71 



7.6 
82.2 
30.3 
16.0 

9.2 
80.0 
17.8 
84.6 
34.6 
13.5 

8.0 
25.0 

7.6 
40.0 



328 ,966 ,000 



334 ,541 ,000 
'348,229,666 



1 ,038 ,471 ,000 
102 ,593 ,000 



328 

39 

197 

305 

380 

13 

2,178 

18 

367 

51 

627 

11 

1,671 

1,179 



,966 
,030 
,936 
,269 
,541 
,939 
,442 
,121 
,996 
,575 
,264 
,151 
,310 
,538 



,000 
,000 
,000 
000 
000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 



7901 



42.171 



18.7 



2 ,152 ,800 ,000 



7 ,371 ,077 ,000 
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Lake Storage. 

In connection with the regular topographic work of the 
U. S. Geological Survey in the survey of the Skowhegan quad- 
rangle, a large scale map of MIoose Pond or Great Moose Lake 
in the towns of Harmony and Hartland was made. The map 
was surveyed on a scale of 2000 feet to i inch and with 5-foot 
contours. 

The following table gives the capacities of the lake for vary- 
ing elevations. 



Areas and Capacity of Moose Pond. 



Elev. 


Area, 
sq. miles. 


Gsipacity, 
cu. ft. 


Total 
capacity. 


Remarks. 


237.8 


♦4.50 
4.67 
5.50 

*6.21 
7.36 
8.24 
9.51 





25 ,537 ,000 
735 ,042 ,000 
1 ,044 ,910 ,000 
1 ,630 ,858 ,000 
2,718,116,000 
3 ,955 ,917 ,000 


Gate sills. 


238.0 
243.0 
244.9 
248.0 
253.0 
258.0 


25,637.000 

709,505,000 

309 ,868 ,000 

585 ,948 ,000 

1 ,087 ,258 ,000 

1 ,237 ,801 ,000 


W. S., Sept. 11, 1912. 
Top of dam. 



* Interpolated. 

There was described on page 18 the method adopted by this 
department of measuring the areas of lakes and ponds in the 
State and the determination of the present storage and possible 
future storage capacity of the various reservoirs. Such deter- 
minations have been made for the Kennebec River basin and 
are given in the subjoined tables. The areas supercede those 
previously published by this department, especially as given in 
the First Annual Report. 

For many of the sites, more or less accurate information was 
available on their storage capacity, as the State had, in coopera- 
tion with the U. S. Geological Survey, made detailed surveys of 
a number of the lakes. For other lakes and ponds information 
was at hand on the storage in feet, such as height of dam, etc. 
In a large number of cases, however, no such information was 
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available and an estimate of height was made and the corres- 
ponding capacity in cubic feet computed. ^ 

In the capacity tables in the following pages, wherever the 
height appears as 5 feet or 10 feet it is in almost all cases the 
assumed or estimated height of storage. For instance, under 
present storage, when it was known that there was a dam at the 
outlet of a pond and no other information was available, the 
height was put as 5 feet. The height of possible storage depends 
on a number of factors ; as to whether the drainage area above 
is sufficient to contribute the amount of water to fill the reser- 
voir to that height; whether the topography at the dam site is 
such that it will be feasible financially to build a dam; or 
whether settlements around the shores of the lake will permit 
raising to the height as contemplated. In the various capacity 
tables, these detailed studies have not been made on the 5 and 
lo-foot assumed heights. After scanning the base map of the 
State, compiled in this office, if it was thought the drainage area 
was small or if any local conditiorvs were known to exist, as 
settlements around the lake in question, the smaller height, that 
is, 5 feet, was adopted. In other cases the lo-foot height was 
used. 

Storage in Kennebec River Basin. 



CONNECTED WITH MOOS^ RIVER. 





Location. 


n 


Present Storage. 


Possible Storage. 


Name. 


1 


Cubic feet. 


1 


Cubic feet. 


Atiean Pond 


T..^R.1,\^B.K.P. 
TJ.K.1hN,B.K.P. 
T.5,R.1.-V.B.K.P. 
T.6,R.l.N.B.K,P, 
LdwpII 


4.45 
0.04 
0.21 
0.11 
0.10 
0.25 
0.02 
0.03 
0.17 
0.12 
0.14 

5.43 
06 






10 
5 
5 
5 
5 
5 
5 
5 
5 

'% 

18 
5 


2 ,341 ,700 ,000 


BfttTEtt Pond. . . . r 




5 ,576 ,000 


B«njamm Fond. . . 

Big Fish Pond 

Bie Indian Pond 


1 


29 ,272 ,000 




15 ,333 ,000 


1 


13 ,939 ,000 


Big Turner Fond, . 
BIm^ Pond 


T.f^.H.2.N.B.K.P, 

T,6.RJ,N'.B.K.P. 

T/J.H ::^,W.R.K.P 

T.3.R.1,N.B.KP. 

Ix>well 

T.2,R.eHW.H.K P. 

Ta. l(t 2,lt.2, N. 
B. K. P., Tauu^ 
ton, Raynham. 

T.5,R.1,N.B.K.P. 

T.5,R.2.,N.B.K.P. 

T.3.R.2,N.B.K.P. 

T.3,R.6,B.K.P. 
W. K. R 

T.6.R.1,N.B.K.P. 

Moose River PI. . . 






34 ,848 ,000 






2 ,788 ,000 


Bog FoQd 

BogPond ., 

Bog Brook Pond, . 
Boundary Pond . . . 
Brassua Lake. . , . . 






4 ,182 ,000 






23 ,697 ,000 




33 ,454 ,000 




19,515,000 


i 


3 ,512 ,000 ,000 


(Aearwater Pond . . 


1 


8 .364 .000 


Crocker Pond 


0.48 
0.38 

0.24 
0.01 
0.27 


•■••I 


10! 133 .816 .000 


Fish Pond 




10 
5 


105 ,938 ,000 


Grace Pond 




33 ,454 ,000 


Orass Pond 


1 


5 


1 394 000 


Heald Pond 




5! 37 .636 !666 








' 
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Storage in Kennebec River Basin — Continued. 
CONNECTED WITH MOOSE RIVER — Concluded. 





Location. 




Present Storage. 


Possible Storage. 


Name. 




Cubic feet. 


1 


Cubic feet. 


Holpb Pond 


T.e.R.l.N .B.K.P. 
T.6,R.1,N.B.K.P. 
T.5,R.3,N.B.K.P. 
T.6,R.1,N.B.K.P. 
T. 3, R. 7, B.K.P. 
W. K. R 

T.5,R.2,N.B.K.P. 


2.00 
0.11 
0.03 
0.04 

0.25 

0.88 

0.12 

0.34 
0.04 

0.02 

0.06 
0.03 

0.14 

4.66 
0.02 
0.22 
0.08 

0.08 

0.07 
0.01 
0.58 
0.01 
0.14 
0.15 

1.40 
0.10 
0.02 
0.01 
0.02 
0.08 
0.01 
0.01 
0.01 
0.06 

0.20 
0.01 
0.02 

0.02 

0.06 
0.07 
0.07 

0.04 

3.23 
0.04 






10 
5 
5 
5 

5 

17 

A 

5 
5 

5 

5 
5 

5 

8 
5 
5 
5 

10 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
6 
5 
5 
5 
5 

5 
5 
5 

5 

5 
5 
5 

5 

B 
5 


627 ,000 ,000 








15,333,000 


Jim Mac Pond 






4 ,182 ,000 


TCinriA Ponri 






5,576.000 


Lang Pond 






34 ,848 .000 


Little Big Wood 
Pond 

Little B r a s s u a 
Lake 


7 


171 ,731 ,000 


417 ,061 .000 


Little Dermot 
Pond 


T2.R.l,N.B.K.P. 
T.6,R,1,N.B.K.P. 

Lowell 






47 ,393 ,000 


Littlp Fish Pond 






5,576,000 


Little Indian 
Pond 






2,788,000 


Little Turnei' 
Pond 


T.6,R/i,N.B.K.P. 
T.6,H.UN.B.K.P. 
Tfl.fl.E.l&2.N. 

B. K.P 

T.3A 4, R. l.N. 

B. K P 

T.6.E.L,N.B.K.P. 
T,3,R.a,N.B.K.P. 
LoweU 






8 ,364 .000 


Long Bog 

Long Pond 






4 ,182 .000 






19 .515 ,000 


Long Pond 

Loon Pond 


8 


625,000,000 


625,000,000 
2 ,788 ,000 


T-iithpr Pond 






30 ,666 ,000 


Mill Pond 






11 ,151 ,000 


Misery Pond 

Moores Pond 


T.a.R.7,B.K. P. 

W. K. R 

T.4.R.7,B.K.P. 

W. K. R 

Lowell 

T.5.1t.l,N.B.K.P. 
T.e,R.l,N.B.K.P. 
T^i It/J N TIK P 


6 


11 ,151 ,000 


22 ,303 .000 
9 ,757 ,000 


Mud Pond 






1 ,394 ,000 


Mild Pond 






80 ,847 ,000 


Mild Pond 






1 ,394 ,000 


Mud Pond 






19 ,515 ,000 


Miiakrn.t Pond T !^ Ti -J N Tl.K.P . 






20 ,909 ,000 


ParlinPond 


T^'i, R. 6,T.3,R. 
7. B. K. P. W. 
K R 


5 


195.149,000 


195 ,149 ,000 


Pond 




13 ,939 ,000 


Pond 


Lowell 






2 ,788 ,000 


Pond 


Lowell 






1 ,394 ,000 


Pond 


Lijwell 

T,5.H.1,N.B.K.P. 
Tfl U 1 N R.KP. 






2 ,788 ,000 


Pond 






11 ,151 ,000 


Pond 






1 ,394 ,000 


Pond T fi K ] .N B.K.P . 






1 ,394 ,000 


Pond T :■ l^ ',N. B.K.P. 






1 ,394 ,000 


Pond r "' i\ i N B.K.P. 






8 ,364 ,000 


VondV.'.V.V.V.V. T :i. U 'e.B.K.P. 

W K R . . . . 






27 ,878 ,000 


Rock Pond 


T.6JI.'^,N.B.K.P. 
T,eaM,N.B.K.P. 
T.^i, R,7,B.K.P. 

W K. R 

T.5, R, 7, B.K.P. 

W. K. fiR , T. 5, 

R1,N. B.K.P. 

I^weU 

T.LH.-S.W. B.K.P. 
T,LMl,7,B.K.P. 

W. K. R 

T^.:^\ 4,R. 1, N. 

B. K,P 

T,3,Rl;,N.B.K.P. 

'"" 






1 ,394 ,000 








2 ,788 ,000 


Snake Pond 






2 ,788 ,000 


Toby Pond 






8 ,364 ,000 


Trout Pond 






9 ,757 ,000 








9 ,757 ,000 


Upper Pond 






5 ,576 ,000 


Wood Pond 








Y Pond 






5 ,576 ,000 










Total 


28.07 


1 ,003 ,031 ,000 


8 ,688 ,081 ,000 









A Included in Brassua Lake. 
B Included in Attean Pond. 
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Storage in Kennebec River Basin — Continued. 

CONNECTED WITH KOKADJO ( ROACH ) RIVER. 





Location. 


ll 

St 


Prvsbnt Storagb. 


POBSXBLB StORAGB. 


Namb. 


1 


Cubic feet. 


1 


Cubic feet. 


First Kokadjo 
(Roach) Lake... 

Fourth Kokadjo 
(Roach) Lake... 


T.A,R.13,W.E. 

L.S 

T.A.R.12,W.E. 

L.8 

T. A, R. 12, W. E. 

L.8..., 

T. A, R. 12, W. E. 

L.8.... 

T. 1, R. 12, W. E. 

L.S 

T. 1, R. 12, W. E. 

L.S 

T. A, R. 12, W. E. 

L.S 

T. A, R. 12, W. E. 

L. S 


4.77 
0.24 
0.08 
0.02 
0.06 
0.99 
0.97 
0.17 


8 


1 .093 .000 .000 


8 
5 
5 
5 
5 
8 
5 
5 


1,093.000.000 
33 .454 .000 


Pond 










11 ,151 .000 


Pond 










2 788,(X)0 


Pond 










8 ,364 .000 


Second Kokadjo 
(Roach) Lake.. . 

Third Kokadjo 
(Roach) Lake- 


6 


167.000.000 


234 .000 .000 
135 .210 .000 


Trout Pond 






23 .697 .000 












Total 


7.30 


1.260,000.000 


1 ,541 .664 ,000 









CONNECTED WITH MOOSEHEAD LAKE. 



Fitzgerald Pond.. . 


T.2,R.6,B.K.P. 
E. K. R 

Middlesex Canal. . 

T. 1, R. 14, W. E. 
L.S 

T.2,R.6,B.K.P. 
E. K. R., Tom- 
hegan. Big W.. 
Little W., T. 3. 
R. 15. 

Ts. A A 1. R. 14, 
W. E. L. 8.,F.ast 
Middlesex, Mid- 
dlesex, Green- 
ville, Days 
Academy, Grant 

Middlesex Canal.. 

Middlesex Canal. . 

T.2,R.3,N.B.K.P. 

T. A 2, R 13 & 14, 
W.E. L.S 

T.2,R.4,N.B.K.P. 

T. 1 & 2, R. 3, N. 
B. K. P 


0.50 
0.13 

0.08 

116.00 
0.11 
0.04 
0.03 

0.83 
0.24 

0.42 






5 
5 

5 

9.5 
5 
5 
5 

5 
5 

5 


69 .696 ,000 


Kidney Pond 






18 ,121 ,000 


Lucky Pond 






11 .151 ,000 


Moosehead Lake. . 
Pond ... 


7.5 


23,735,000,000 


30.247.000,000 
15 ,333 .000 


Pond 






5 ,576 .000 


Pond 






4 ,182 .000 


Prong Pond 






115,695,000 


Socatean Pond.. . . 






33 .454 .000 


Tomhegan Pond . . 






58 .545 .000 










Total 


118.38 


23,735.000.000 


30 ,578 .753 .000 
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Storage in Kennebec River Basin — Continued. 

CONNECTED WITH MAIN RIVER BETWEEN MOOSEHEAD LAKE AND THE FORKS. 





Location. - 


5? 


Prbsbnt Storage. 


P0S8IBLB Storaok. 


Namk. 


1 


Cubic feet. 


1 


Cubic feet. 


Baker Pond 


Moxie Gore 

Spaulding 

Moxie Gore 

T.2.R.6,B.K.P. 

10,000 Acre Tract 

& T. 2, R. 7, B. 

K. P. W. K. R. 
T. 2, R. 6, Ts. 2 & 

3, R. 7, B. K. P. 

W. K. R 

West Forks 

Spaulding 

Spaulding 

10,000 Acre Tract 

Moxie Gore 

T.1.R.1,N.B.K.P.. 

Squaretown 

East Moxie 

10,000 Acre Tract 
10,000 Acre Tract 
T.l, R.7, B.K.P. 

W. K. R 

Chase Stream 

Sou are town & 

Moxie Gore 

Squaretown 

10,000 Acre Tract 

Spaulding 

The Forks 

The Forks, Bald 

Mountain, East 

Moxie 


0.13 
0.30 
0.64 

0.26 

0.07 

0.52 
0.09 

0.06 

0.12 
0.14 
0.02 
0.18 
0.03 
0.03 
0.07 
0.05 

1.55 
0.01 

0.19 
0.02 
0.03 
0.06 
0.15 

2.71 
0.03 
0.02 
0.11 
0.05 

0.04 
0.02 
0.03 
0.07 
0.05 

0.24 
0.03 






5 
5 
6 

5 

6 

6 
5 

6 

6 
5 
5 
5 
5 
5 
5 
5 

19 
5 

6 
5 
5 
5 
5 

20 
5 
5 
5 
5 

5 
5 
5 
5 
6 

5 
5 


18 121 000 


Baker Pond 






41 .818 .000 
76.272,000 

36,242.000 

9,767,000 

72 ,484 .000 
12.646,000 

8,364,000 

16.727.000 
19.515.000 

2 ,788 ,000 
25 ,091 ,000 

4 182 000 


Black Brook Pond 






Bumham Pond . . . 






Chase Stream Pond 






Gold Stream Pond. 






Dead Stream Pond 






D i m m i c k Pond, 
north 






D i m m i c k Pond, 
south 






Ellis Pond 






Fish Pond 






Foster Pond 






Fry pan Pond 






Horseshoe Pond.. . 






4 ,182 ,000 
9 .757 ,000 
6 .970 ,000 

1,009,436,000 
1 ,394 .000 

26 ,484 ,000 
2 ,788 .000 
4 182 000 


Horseshoe Pond.. . 






Island Pond 






Indian Pond 

Knights Pond 


11.5 


624 ,352 ,000 


Knights Pond 






Little Indian Pond 






Long Pond 






Mountain Pond . . . 






8 [364 ,000 


Mosquito Pond . . . 
Moxie Pond 






20 909 000 


9 


705 ,000 ,000 


1 ,600 ,000 .000 
4 ,182 ,000 
2 788 000 


Mud Pond 


Moxie Gore 

10,000 Acre Tract 
10,000 Acre Tract 

The Forks 

T. 2. R.7, B.K.P. 

W. K. R 

10,000 Acre Tract 

Moxie Gore 

Squaretown 

10,000 Acre Tract 
T.l, R.7, B.K.P. 

W. K. R 

West Forks 


Mud Pond 






Perry Pond 

Pond 






15 ^333 !000 






6 970 000 


Pond 






5,576,000 
2 ,788 ,000 


Pond 






Pr^cott Pond. . . . 






4 182,000 


Round Pond 






9 ',757 .000 


Round Pond 






6 970.000 


Round Pond 






33 .454 ,000 


Wilson Pond . 






4 182 000 










Total 


8.02 




1 .229 ,352 ,000 


3 ,133 ,554 ,000 
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Storage in Kennebec River Basin — Continued. 

CONNECTED WITH DEAD RIVER, NORTH BRANCH. 





Ix>cation. 


II 


Prbbknt Stobaqk. 


POSSIBLB StORAOB. 


Namb. 


1 


Cubic feet. 


1 


Cubic feet. 


Arnold Pond 


Cobum Gore 

Eustis 


0.27 
0.10 

0.04 
0.10 
1.20 
0.04 
0.23 
0.22 
0.06 
0.03 

0.47 

0.03 
0.48 
0.01 

0.02 
0.08 
0.04 
0.07 
0.02 

0.12 
0.07 
0.05 

0.02 
0.06 
0.46 
0.04 
0.10 






5 
5 

5 
5 
20 
5 
5 
5 
5 
5 

20 

5 
6 
5 

5 
5 
5 
5 
6 

5 
5 
5 

6 
5 
10 
5 
5 


37 ,636 ,000 


Bamanl Pond . . , - 






13 ,939 .000 
5 ,576 ,000 


Big Greenbush 
Pond 


Jim Pond 

T.2,R.5,W.B.K.P. 
T.2,R.6,W.B.K.P. 

Jim Pond 

Cobum Gore 

Chain of Ponds. . . 

Cobum Gore 

T. 1, R. 6, W. B. 
K. P. . . 






Blanchard Pond. . . 






13 ,939 ,000 


Chain of Ponds . . . 
Chase Pond 


5 


150.600.000 


802,900,000 
5 576.000 


Crosby Pond 

Hathom Pond 






32 ,060 ,000 
30 .666 .000 






Horseshoe Pond.. . 






6 ,970 ,000 


Horseshoe Pond.. 






4 ,182 ,000 


Jim Pond 


5 


69 .700 ,000 


319,200.000 

4 ,183 .000 
66,908 000 


Little Greenb u s h 
Pond 


Jim Pond 

Cobum Gore 

Cobum Gore 

T.3,R.6,W.B.K.P. 
T.3,R.6,W.B.K.P. 
Chain of Ponds. . . 

Jim Pond 

Jim Pond 

Alder Stream 

Jim Pond 

Alder Stream 

T.3.R.6,W.B.K.P. 

Jim Pond 

Tim Pond 

Jim Pond 

Eustis 


Moose Horn Lake. 






Mud Pond 






1 .394 ,000 

2 ,788 ,000 
11 ,151 ,000 


North Bound a r y 






Northwest Pond . . 






Otter Pond 






5,576 000 


Pond 






9 ,757 ,000 


Pond 






2,788 000 


Round Mount a i n 
Pond 






16 ,727 ,000 


Shallow Pond 






9 ,757 ,000 
6 ,970 .000 


Snow Pond 






South Boimd a r y 
Pond 






2 ,788 ,000 


Tea Pond 






8 ,364 ,000 


Tim Pond 

Viles Pond 


5 


83,600,000 


203,500.000 
5 ,576 ,000 


Welhem Pond . . . 






13 939,000 












Total 


4.42 


303,800,000 


1 ,644 ,809 ,000 


, 





CONNECTED WITH 


DEAD 


RIVER, SOUTH BRANCH. 




Dead River Pond . 


Dallas 


0.90 
0.13 
0.08 
0.15 
0.02 

0.06 

0.06 

0.06 






5 
5 
5 
5 
5 

5 

5 

5 


125 ,453 ,000 


Greeley Pond 

Jones Pond 


Dallas 






18 ,121 ,000 


Wjnman 






11 ,151 .000 


Pond 


TAng P^ 






20 ,909 ,000 


Pond 


Sandy River PI. . 

Redington 

Redington 

Redington 






2 .788 ,000 


Redington Pond, 
First 






8 ,364 ,000 


Redington Pond. 
Second 






8 ,364 ,000 


Redington Pond, 
Third 






8 ,364 ,000 










Total 


1.46 


203 ,514 ,000 









Digitized by 



Google 



KENNEBKC RIVER BASIN. 



119 



Storage in Kennebec River Basin — Continued. 

CONNECTED WITH DEAD RIVER BETWEEN JUNCTION. NORTH AND SOUTH 
BRANCHES AND LONG FALLS. 





Location. 


u 

5? 


Prbsbnt Storaob. 


POSSIBLB StORAQE. 


Namb. 


1 


Cubic feet. 


1 


Cubic feet. 


Butler Pond . . 


Flagstaff 

T. 4, R. 5, B. K. P. 

T.4,*R.5,B!k.P. 

W. K. R 

Flagstaff 

T. 4, R. 3, B.K.P. 

W.K. R 

Jerusalem 

T.4^R.6,B.K.P. 

Carrying Place . . . 


0.0s 
0.21 

0.08 
1.43 

0.06 
0.02 

0.02 
1.21 






5 
6 

5 

22 

5 
5 

5 
10 


11 ,151 ,000 


Butler Pond 






29 ,272 ,000 


Deer Pond 






11 ,151 ,000 


Flagstaff Lake 

Jones Pond 


12 


470 ,000 ,000 


2,000,000,000 
8 ,364 ,000 


Pond 






2 ,788 ,000 


Pond 










2 ,788 ,000 


West Carry Pond . 


10 


360 ,000 ,000 


360,000,000 


Total 


3.11 


830 ,000 .000 


2 ,425 ,514 ,000 









CONNECTED WITH DEAD RIVER BETWEEN LONG FALLS AND MOUTH OF SPENCER 

STREAM. 



Fish Pond 


T. 2, R. 4, B.K.P. 

W. K. R 

T. 2, R. 4, B.K.P. 

W. K. R 

T. 2, R. 4, B.K.P. 

W. K. R 

T. 2, R. 4, B.K.P. 

W. K. R 

T. 3, R. 4, B.K.P. 

W. K. R 

r.3,R.4.B.K:P. 

W. K. R 

T. 3, R. 4, B.K.P. 

W. K. R 


0.01 
0.02 
0.28 
0.18 
0.03 
0.26 
1.06 






5 
5 
5 
5 
5 
5 



1 ,394 ,000 


High Pond 






2 ,788 ,000 


Pond 










39 ,030 ,000 


Pond 










25 ,091 ,000 


Pond 










4 ,182 ,000 


Pond 










36 ,242 ,000 


Spring Lake 















Total . . . 


1.84 


108 ,727 ,000 
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Storage in Kennebec River Basin — Continued. 

CONNECTED WITH SPENCER STREAM, DEAD RIVER. 





Location. 


If 

eg? 


Present Stobaob. 


Possible Storaoe. 


Namv. 


i 


Cubic feet. 


i 


Cubic feet. 


Baker Pond 


T. 5, R. 6, B. K. P. 

W. K. R 

T.3,R.6,B.K.P. 

W. K. R 

T.3,R.6,B.K.P. 

W. K. R 

T.6,R.6,B.K.P. 

W. K. R 

T.5,R.6,B.K.P. 

W. K. R 

Kibby 

T.4.R.5,B.K.P. 

W. K. R 

T. 4, R. 6. B. K. P. 

W. K. R 

T. 5, R. 7, B. K. P. 

W. K. R 

T.3,R.5,B.K.P. 

W. K. R 

T. 5, R. 6, B. K. P. 

W. K. R 

Kibby 


0.25 

0.02 

0.04 

0.38 

0.04 
0.22 

0.04 

0.03 

0.13 

0.15 

0.07 
0.02 

0.81 

0.14 

0.13 

0.02 

0.06 

0.04 

0.24 

0.04 

0.04 

0.03 

0.02 

0.02 

0.22 

0.04 

2.36 
0.27 






30 
5 
5 

10 

10 
5 

5 

5 

5 

5 

5 
5 

40 

40 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

16 
6 


373 600 000 


Bear Pond 






2,788 000 


Beck Pond 






5 .576 .000 


Blakeslee Pond . . . 






105 ,938 ,000 


Davis Pond 






11 ,151 ,000 


Douglas Pond .... 
Fish Pond 






30*666 000 






5 576 000 


Fish Pond 






4,182 000 


Hall Pond 






18,121 000 


Horseshoe Pond.. . 







20 ,909 ,000 


Iron Pond. ....... 






9 ,757 ,000 


Kibby Pond 

King & Bartlett 
Pond 






2 788 000 


f . 4, R. 5, B. K. P. 

W. K. R 

T. 4, R. 6, B. K. P. 

W. K. R 

T.3,R.5,B.K.P. 

W. K. R 

T.3.R.6,B.K.P. 

W. K. R 

T.3,R.5,B.K.P. 

W. K. R 

T.3,R.5,B.K.P. 

W. K. R 

T..3,R.6,B.K.P. 

W. K. R 

T.4,R.5,B.K.P. 

W. K. R 

T.4,R.5.B.K.P. 

W. K. R 

T.4,R.6.B.K.P. 

W. K. R 

T.5,R.6,B.K.P. 

W. K. R 

T. 5, R. 6, B. K. P. 

W. K. R 

T.5,R.6.B.K.P. 

W. K. R 

T.4,R.5,B.K.P. 

T.3,R.'6.f."4;R. 

6, B. K. P. W. 

K. R 

T. 5. R. 7. B. K. P. 

W. K. R 






1 ,070 ,500 000 


Little Bartlett 
Pond .... 






241,100,000 


Parker Pond 






18,121 000 


Pond 










2 ,788 000 


Pond 










8 .364 .000 


Pond 










5 ,576 ,000 


Pond 






33 ,454 ,000 


Pond 










5 ,576 ,000 


Pond 










5 ,576 ,000 


Pond 










4 ,182 ,000 


Pond 










2 ,788 .000 


Pond 










2 ,788 ,000 


Rock Pond 






30 ,666 ,000 


Spectacle Pond . . . 






5 ,576 ,000 


Spencer Ponds.. . . 
Whipple Pond.... 


12 


870 ,000 ,000 


1 ,500 .000 ,000 
45,163,000 










Total . . 


5.87 


870 .000 ,000 


3 ,583 ,270 ,000 
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Storage in Kennebec River Basin — Continued. 

CONNECTED WITH DEAD RIVER FROM SPENCER STREAM tO MOUTH. 







Location. 


ll 

5? 


Prbsbnt Stdraob. 


PoMiBLB Storage. 


Nams. 


1 


Cubic feet. 


i 


Cubic feet. 


Alder Pond 


Ta. 2&3,R. 5, B. 

K. P. W. K. R.. 
T. 2, R. 6, B. K. P. 

W. K. R 

T.I.R.4.B.K.P. 

W. K. R 

T. 2, R. 5, B.K.P. 

W. K. R 

T. 2, R. 5, B.K.P. 

W. K. R 

T. 2, R. 5. B.K.P. 

T.2,*R.6.B.k.P. 

W. K. R 

T. 2, R. 5, B.K.P. 

T.2,'R.6,BVk.'P. 

W. K. R 

T. 2, R. 6, B.K.P. 

W. K. R 

T. 2, R. 5. B.K.P. 

W. K. R 

T. 3, R. 6, B.K.P. 

,W. K. R 

T. 3, R. 6, B.K.P. 

W. K. R 

T. 3, R. 6, B.K.P. 

T.3,R.6,B.k.'P. 

W. K. R 

T. 3, R. 6, B.K.P. 

W. K. R 

T. 3, R. 6, B.K.P. 

W. K. R 

T. 3, R. 6, B.K.P. 

W. K. R 

T. 3. R. 6, B.K.P. 

W. K. R 

T. 3. R. 6, B.K.P. 

W.K.R 


0.28 
0.21 
0.06 
0.03 
0.01 
0.04 
0.03 
0.02 
0.03 
0.02 
0.05 
0.12 
0.18 
0.10 
0.16 
0.33 
0.10 
0.08 
0.04 
0.20 






5 
5 
5 
6 
5 
5 
6 
5 
6 
6 

5 
5 
5 
. 6 
5 
5 
5 
5 
5 


39 .030 .000 


FiahPond 






29 .272 .000 


Po 


od 










8 ,364 ,000 
















4 ,182 ,000 














1 ,394 ,000 














5 ,676 ,000 














4 ,182 ,000 














2 .788 .000 














4 ,182 ,000 














2 ,788 ,000 














6 ,970 ,000 














16 ,727 ,000 














25 ,091 ,000 














13 ,939 .000 














22 ,303 ,000 














45 ,999 ,000 














13 ,939 .000 














11 ,151 ,000 








5 ,576 ,000 












Total 


27 ,878 .000 


2.09 


291 ,331 ,000 
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Storage in Kennebec River Basin — Continued. 

CONNECTED WITH AUSTIN STREAM. 





Location. 


l! 


Present Stobaqe. 


Possible Storage. 


Name. 


1 


Cubic feet. 


4» 

1 


Cubic feet. 


Austin Pond 


Bald Mountain. . . 
Moscow 


0.31 
0.02 
0.16 
0.03 
0.04 
0.04 

0.18 
0.01 
0.01 
0.13 
0.01 






5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 


43 ,212 ,000 


Chase Bog 






2 ,788 ,000 


Chase Pond 






22 ,303 ,000 


Heald Pond 


Spaulding 

Spaulding 

Spaulding 

Bald Mountain 






4,182,000 
5,576.000 
5 ,576 ,000 

25 ,091 ,000 
1 394 000 


Heald Pond, north 






Heald Pond, south 






Little Austin 
Pond 






Little Chase Pond. 


Moscow 






Mink Ponds 


Moscow 






1 ,394 ioOO 


Pahner Pond .... 


Mayfield 






18 121 000 


Withee Pond 


Mayfield 






1 .394 ,000 












Total 


0.94 


131 ,031 ,000 









CONNECTED WITH MAIN RIVER BETWEEN THE FORKS AND SOI.ON. 



Decker Pond 


Caratunk 

Caratunk 

T.2,R.3,B.K.P. 

W. K. R 

Pleasant Ridge. . . 
T.2,R.4,B.K.P. 

W. K. R 

Concord 

Ts. 1 & 2, R. 4, B. 

K. P. W. K. R. 

The Forks 

T. 1,R.4,B.K.P. 

W. K. R . . . . 


0.02 
0.01 

0.71 
0.02 

0.11 
0.02 

0.14 
04 






5 
5 

5 
5 

5 
5 

6 
5 

5 
5 
5 
5 

5 

12 

10 
5 
5 

6 

5 

5 

5 

5 

5 
5 

5 
5 


2 ,788 ,000 


Doughnut Pond. . . 
East Carry Pond. . 






1 ,394 ,000 






98 ,968 ,000 


Rm^rton Ponds 






2 ,788 000 


Grass Pond 






16 ,333 ,000 


.Fncknon Pond. . . . 






2 ,788 ,000 


Kilgore Pond 






19 ,515 ,000 


Long Pond 

Lower Otter Pond. 






5 ,576 ,000 


0.61 
0.04 
0.04 






71 ,090 ,000 


Merrill Pond 

Mill Pond 


Concord 






5 576 000 


Plofljuint RidiTA 






6 ,576 ,000 


MooiV^a Boff )r!a.ra.t.iinlr 


0.04 

0.10 

1.64 

2.44 
0.02 
0.01 

0.03 

0.03 

0.01 

0.02 

0.02 

0.06 
0.01 

0.38 
0.02 






5 576,000 


Moss Pond 


T.1,R.4,B.K.P. 

W. K. R 

Spaulding, Ca r a- 

tunk,l he Forks 
T.2,R.4,B.K.P. 

W. K. R 

Moscow 






13,939 000 


Pleasant Pond. . . . 

Pierce Ponds 

Pond 


4 
10 


182 ,882 .000 
620 ,000 .000 


548 ,646 ,000 

620 .000 ,000 
2 ,788 ,000 




Caratunk 

Ts. 1 «fe 2, R. 4. B. 

K. P. W. K. R.. 
T.2,R.4,B.K.P. 

W. K. R 

T.2,R.4,B.K.P. 

W. K. R 

T.2,R.4,B.K.P. 

W. K. R 

T.2,R.4,B.K.P. 

W. K. R 

Spaulding, C a ra- 

tunk 







1 ,394 .000 












4 ,182 .000 












4 ,182 .000 


i 










1 ,394 ,000 












2 788 000 












2 ,788 000 


Robinson Pond . . . 






8 ,364 ,000 




Moscow 

T. 1,R.4,B.K.P. 
W. K. R 






1 ,394 ,000 


Upper Otter Pond. 






62 ,969 ,000 


Younffs Pond 






2 ,788 ,000 










Total 


6.49 


802 ,882 ,000 


1 ,504 ,584 ,000 




1 
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CONNECTED WITH CARRABASSETT RIVER. 





Location. 


5? 


■ 

PRBBBNT StORAQB. 


Possible Storaob. 


Nams. 


1 


Cubic feet. 


1 


Cubic feet. 


Beans Pond 


Pleasant Ridge. . . 

Jerusalem 

Embden 


0.05. 






5 
5 
6 


6 ,970 ,000 


Beaver Pond 


0.006 

0.05 

0.01 

0.12 
0.14 
2.37 
0.26 

0.28 
0.01 
0.45 
0.30 
0.44 

0.16 

0.30 
0.01 
0.01 
0.07 

0.04 

0.84 
0.12 
0.28 
0.27 
0.16 
0.11 
0.26 






836 000 


BUck Hill Pond . . 






6 070 nnn 


Boy den Pond 


Embden 






61 1 ..^04 nnn 


Butler Pond 


Lexington, King- 






6 
12 
12 

8 

1 

I 

5 
5 

5 

5 
5 
6 

8 

5 
10 


16 727 000 


Dutton Pond 

Embden Pond .... 


Kingfield 

Embden 


8 
4 
4 

5 


3i ,224 ,666 

264 ,287 ,000 

27,878,000 

39,030,000 


46.836,000 
792 .862 000 


Fahi Pond 


Embden 


66 .767 .000 

78,060,000 
1 .394 000 


Gilman Pond 

Grindstone Pond. . 


Lexing 1 n » New 

Portland 

Kingfield 

Embden 


Hancock Pond. . . . 


4 


60,181.000 


125 ,463 ,000 


Indian Pond 


Lexington 

Lexington 

B' r e e m a n , New 

Portland 

T.2,R.3,B.K.P. 

W. K. R 

Jerusalem 

New Vineyard 

T.2,R.3,B.K.P. 

W. K. R 

Strong & New 

Vineyard 

Jerusalem 

Crockertown 

Pleasant Ridge. . . 
Embden 


41 .818 000 


Judkins Pond 






61 ,332 ,000 


Lily Pond 






20 ,909 ,000 


Middle Carry Pond 






41 ,818 ,000 


Pond 






1 ,394 ,000 








1 394 000 


«« 






9 ,767 ,000 


• • 










6 ,676 ,000 


Porters Pond 






117 ,089 ,000 
16 ,727 ,000 


R«ddington Pond . 






Reddington Pond . 
Rowe Pond 






39 ,030 ,000 






60,217 000 


Sandy Pond 






22 ,303 ,000 


Spruce Pond 

Tufts Pond 


Lexington 

Kingfield 


.... 




16 333 ,000 






69 ,696 ,000 












Total 


7.086 


412,600,000 


1 ,667 ,662 .000 
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Storage in Kennebec River Basin — Continued. 

CONNECTED WITH SANDY RIVER. 





Location. 


li 

5? 


Prbsent Storaob. 


PossiBLB Storaob. 


Name. 


1 


Cubic feet. 


1 


• 
Cubic feet. 


Clear Water Pond. 
East Pond 


Industry, Farm- 

ington 

T.2,R.1,W.B.K.P. 

Chesterville 

Fayette 


1.08 
0.04 
0.24 
0.11 
0.37 
0.12 
0.35 
0.15 
0.11 
0.12 
0.09 
0.04 
0.04 
0.04 
0.05 
0.04 

0.10 
0.05 
0.02 
0.08 
0.04 
0.12 
0.09 
0.01 
0.02 
0.01 
0.02 
0.01 
0.01 
0.13 

0.02 

0.07 

0.06 

0.03 
0.09 
0.15 
0.13 

0.30 
1.20 


5 


156,100,000 


15 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 

5 

5 

5 
5 
5 
5 

5 
12 


496,236,000 
6 ,676 ,000 


Locks Pond 






33 ,454 ,000 


Moaher Pond 






15 ,333 .000 


Norcrosa Pond. . . 


Chesterville 

Chesterville 

Wilton 






51 ,575 .000 


North Pond 






16 ,727 ,000 


North Pond 


5 


48 ,787 ,6o6 


97 ,574 ,000 


Pease Pond 


Wilton 


20 ,900 ,000 


Perry Pond 

Pond 


Chesterville 

Avon 






15 ,333 ,000 






16 ,727 ,000 




Chesl^TvUle 

Freeman 

Freeman 

linikistry 

.Tflv 






12 ,545 ,000 








5 ,576 ,000 








5 ,576 ,000 








5 ,576 ,000 








6 ,970 ,000 




!ilfldrid 






5 ,576 ,000 




New S ha ron , 
Vietiaa. ....... 

New Sharou ..... 

Pr^rkins. . .... 










13 ,939 .000 








6 ,970 ,000 








2 ,788 ,000 




PhilliiM . . 






11 ,151 ,000 




Phillips 






5 ,576 ,000 




Hediritfton. . , . . . 

Temrile. 

T2,R.1.W.B.K.P. 
T.2,U.1,W IVK.P. 
TLMM,n.H.K.P. 
T J,lt KWjvK.P. 
Ti],K.l,W.B K.P. 
T.2.R.IAV B.K.P. 
^^hrat<3rviUc 

T.2.R.1,W.B.R.P. 

T.2,R.1,W.B.K.P. 

T.2,R.1,W.B.K.P. 

T.2,R.1,W.B.K.P. 

Chesterville 

Temple 






16 ,727 ,000 








12 ,545 ,000 








1 ,394 ,000 








2 ,788 ,000 








1 ,394 ,000 








2 ,788 ,000 








1 ,394 ,000 








1 ,394 ,000 


Sand Pond . . . 




. _ . . _ 


18,121 .000 


Sandy River Poml, 
No. 1 


1 


2 ,788 ,000 


Sandy River Pond, 
No. 2 .... 






9 ,757 ,000 


Sandy River Pond, 
No. 3 .... 






8 ,364 ,000 


Sandy River Pond, 
No. 4 






4 ,182 ,000 


Shednake Pond 






12 ,545 ,000 


Staples Pond 

Taylor Pond 

Whittiers Pond . . . 




20 ,909 ,000 


Strong 


■••'I 


18,121,000 


Chesterville and 

New Sharon . . , 

Wilton 






4,182,000 


Wilson Pond 


7 


234 ,179 .000 


401 ,448 ,000 








Total 


5.75 


439 ,066 .000 


1 ,392 ,528 ,000 
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Storage in Kennebec River Basin — Continued. 

CONNECTED WITH WESSERUNSETT STREAM. 



x=:::_ ._^_^_j_^^^ 


3 
^ • Location. 


1, 

1 

QQ to 


Prbsbnt Storaok. 


POSSIBLB StOBAOB. 


Namic. 


1 


Cubic feet. 


1 


Cubic feet. 


Baker Pond 


Solon 


07 






10 

5 

6 

6 

10 

10 

10 

9 


19 .616'.000 


PoweU Bog 


Madison 


0.009 

0.02 

0.04 

0.31 

0.29 

1.91 

0.32 






1 .264 ,000 


Rowell Pond 


Solon 






2 ,788 ,000 


Smith Pond 


Comville 

Brighton 

Solon, Athens 

Madison 






6 ,576 .000 


Weeks Pond 

Wentworth Pond.. 


6 


61.854,000 


86 ,423 ,000 
80 ,847 ,000 


Wesseninsett Lake 


7 


372 ,736 ,000 


532 ,478 ,000 


Wyman Pond 


Brighton 


80 ,290 ,000 










Total 


3.039 


424.689.000 


828 .686 .000 









CONNECTED 


WITH MAIN RIVER BETWEEN SOLON AND 


WATERVILtE. 


Bog Pond 


Hartland 

Skowhegan, 

Canaan 

Hartland 

Solon 


0.06 

0.62 
.21 
.01 
0.14 
0.02 
0.57 






6| 6 ,970 ,000 


George Lake 






61 72 ,484 ,000 


Morrill Pond 






5! 29 ,272 ,000 


Mud Pond 






61 1 ,394 ,000 


Oakes Pond 


Skowhegan 

Skowhegan 

Canaan, Pittsfield 






61 19 ,615 ,000 


B^und Pond. . . 






5! 2 ,788 ,000 


Sibley Pond 






10 158 ,907 .000 










Total 


1.62 


291 ,330 ,000 









CONNECTED WITH SEBASTICOOK RIVER. 



Barker Pond 


Comville 

Riplev 


0.17 
0.09 
0.54 
6.02 
0.07 
1.70 
0.08 
0.06 
0.02 
0.06 
0.02 
1.00 
0.25 
0.67 
0.06 
0.42 

6.50 
0.06 
0.03 
0.03 
0.02 






5 

5 

5 

7 

6 

10 

10 

5 

6 

10 

6 

12 

10 

6 

5 

10 

15 
6 
5 
5 
5 


23 ,697 ,000 


Cambridge Pond. . 






12 ,646 ,000 


Center Pond 


Sangerville 

Vassalboro, China 

Harmony 

Dexter, Ripley. . . 
Palmyra 






76 ,272 ,000 


China Lake 

Como Lake . . 


7 


1 ,174 ,796 ,000 


1 ,174 ,796 ,000 
9 ,757 ,000 


Hexter Ponds 

Douglas Pond 

Duck Pond 


10 


473 ,933 ,000 


473 ,933 ,000 
22 ,303 ,000 


Freedom 

China 






6 ,970 ,000 


Evans Pond 






2 ,788 ,000 


Half Moon Pond 


St. Albans 

Palmyra 






13 ,939 ,000 


Hicks Pond 






2 ,788 ,000 


Indian Pond 

Little Indian Pond 


St. Albans 

St. Albans 

Albion 


12 


334 ,641 ,000 


334 ,641 ,000 
69 ,696 ,000 


Ijovejoy Pond .... 


4 


63.663,000 


95 ,344 ,000 


Madawaska Pond . 


Palmyra 


8 ,364 ,000 


Main Stream Pond 


Harmony 

Hartland, Har- 
mony 






117 ,090 ,000 


Moose lAke 


7 


1 ,044 ,910 ,000 


2 ;718 ,116 ,000 


Mowers Pond 


Corinna 


8 ,364 ,000 


Mud Pond 


St. Albans 

China 






4 ,182 ,000 


Mud Pond 






4 ,182 ,000 


Mud Pond 


Hartland 






2 ,788 ,000 











Digitized by 



Google 



126 



STATE WATER STORAGE COMMISSION. 



Storage in Kennebec River Basin — Continued. 
CONNECTED WITH sEbasticook RIVER — Concluded. 





Location. 




Present Storage. 


PossiBus Storage. 


Name. 


1 


Cubic feet. 


1 


Cubic feet. 


Mud Pond 


Winslow 


0.08 
1.63 
0.03 
2.02 
0.04 
0.28 
0.40 
0.13 
0.19 
0.13 
0.04 
0.40 
0.62 
6.50 
0.13 
0.17 
0.16 
0.62 
0.30 
4.26 
0.12 
0.25 
0.70 






5 

6.5 

5 
10 

5 

5 

5 

5 

5 

5 

5 
10 
10 

7 
10 

5 

5 

5 

5 

8 

5 

5 

8 


11 151 000 


Pattee Pond 


Winslow 


6.5 


221 ,075 ,000 


221 ,076 ,000 


Perry Pond 


Harmony 

Plymouth 

Bn^hton 

Connna 


4 182 000 


Plymouth Pond. . . 
Pond 


7 


394 ,201 ,000 


563 ,144 .000 

6 ,576 ,000 

39 030 000 








• • 


Corinna 






55 ,757 ,000 




Corinna, Newport 
Dexter 






18 121 000 


« • 






26 ,484 ,000 




Dixm.ont 

Parkman 

Ripley 






18 121 000 








5 ,576 ,000 


Rogers Pond 






111,514,000 


Sandy Pond 

Sebasticook Lake . 


Freedom 

Newport. . . . 


6 
5 


103 ,708 ,000 
906 ,048 ,000 


172 ,846 ,000 
1 268 467 000 


Skinner Pond 


Dixmont 

Hartland 

Hartland 

Stetson 


36 ,242 ,000 


Stafford Pond 






23 ,697 ,000 


Starbird Pond 






22 ,303 ,000 


Stetson Pond 


4 


69,138,000 


86,423 000 


Stuarts Pond 


Palmyra, Newport 
Bumham, Unity.. 
Corinna 


41 ,818 ,000 


Unity Pond 

Weymouth Pond. . 
Whites Pond 


2 


237 ,624 ,000 


950 ,096 .000 
16 ,727 ,000 


Palmyra 






34 848,000 


Wilson Bog 


Winslow 


8 


156.119,000 


156,119,000 








Total 


35.95 


5,179,556,000 


9 ,070 .772 ,000 







CONNECTED WITH MESSAI^ONSKEE STREAM. 



East Pond 

Ellis P.ond 

Great Pond 

Hamilton Pond . . . 


Smithfield, a k - 

land 

Oakland, Belgrade 
Belgrade, Rome. . 

Belgrade 

Vienna 


2.69 
0.88 
12.81 
0.03 
0.03 
0.31 

4.11 
0.76 

5.35 
0.11 

3.26 
0.03 
0.01 

0.05 
0.03 
0.06 

n OR 


4 
6 

7 


289 .971 ,000 

147.198.000 

2 ,499 .857 .000 


10 

? 

5 
5 

8 

5 
6 

6 
5 

8 
5 
5 

5 
5 
5 

5 

5 


749 ,929 ,000 

147 ,198 ,000 

2 ,499 ,857 ,000 

4 ,182 .000 


Kidder Pond 






4 182 000 


Little Pond 


Rome 






69;i38,'000 

572 ,901 ,000 
127,126,000 

894 ,897 ,000 
15 ,333 ,000 


Long Pond 

McGrath Pond 

Messalonskee Lake 

Moose Pond 


Mount Ver n o n , 

Belgrade, Rome 
Oakland, Belgrade 
Belgrade, Sidney, 

Oakland 

Mount Vernon . . . 
Smithfield, M e r - 

cer, Rome 

Belgrade 

Manchester 

Manchester, S i d - 

ney 


2 
6 

6 


229 .161 ,000 
127,126,000 

894 ,897 ,000 


North Pond 







727 ,069 ,000 


Pond 




4 ,182 .000 








1 394.000 


• • 










6 ,970 ,000 
4,182,000 


, •« 


Rome 








Rome 






8 ,364 ,000 


« « 


Sidney , Man- 
chester . . . 










8 ,364 ,000 
5 ,576 ,000 


• « 


Sidney 1 0.04 

Sidney . . . . 02 






» . 






5 


2 ,788 ,000 
5 ,576 ,000 


• • 


Sidney 0.04 

Smithfield 0.01 

Sidney 10 






5 
5 
5 


Smith Pond . 






1 ,394 ,000 


Ward Pond 






13 ,939 ,000 














Total 


30.79 


4 ,188 ,210 ,000 


5 ,874 ,541 .000 


1 
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Location. 




Prbsknt Storage. 


Possible Storage. 


Namid. 


1 


Cubic feet. 




Cubic feet. 


Annabassacook 

Lake 

Berry Pond 


Winthrop, Mon- 
mouth 

Wayne, Winthrop 

Litchfield 

Readfield, WMn- 
throp 


2.19 
0.26 
0.09 

0.52 

8.60 

0.69 
0.18 
0.02 
0.10 

0.08 
0.06 
0.04 

2.57 
0.82 
1.09 
0.08 
0.02 
0.68 
0.13 

0.16 

0.27 
0.10 

1.14 

0.86 


3 


183 .161 .000 


6 
6 
6 

5 

4 

10 
6 
5 
5 

5 
5 
6 

6 
6 

10 
5 
5 

10 
5 

6 

5 


366 .322 ,000 
36 ,242 ,000 


Buker Pond 






12 ,645 .000 


Carlton Pond 






72 ,484 .000 


Cobbosseec n t e e 
Pond 


Winthrop, M a n - 
h e s t e r.Mon- 
mouth. West 
Gardiner, Litch- 
field 


4 


947 ,866 .000 
115.138,000 






947 .866 .000 


Gochnewagon 
Pond 


Monmouth. . 


164 483 000 


Dexter Pond 


Wayne 


26 ,091 .000 


Double Head Pond 


Litchfield 

West Gardiner . . . 

Manchester, 
Farmingdale . . . 

Litchfield 

Litchfield 

Winthrop, R e ad- 
field 






2 .788 .000 


Horseshoe Pond . . 






13 ,939 .000 


Jamies Pond 






11 ,151 ,000 


Loon Pond 






6 .970 .000 






5 ,676 ,000 


Maranacook Lake. 


4 


286 .690 ,000 


358 .238 ,000 


Narrows Pond .... 


Winthrop 

Litchfield 

Readfield 

Winthrop 

Litchfield 

Winthr9p 

Farmingdale, 
Manchester 

Monmouth, Litch- 
field 


114,301 ,000 


Pleasant Pond 

Pond 


4 


121 ,560 ,000 


303 .876 ,000 
11 ,151 ,000 








2 .788 ,000 


Purgatory Pond.. . 
Ricmird Pond .... 


5 


94 ,787 ,000 


189 ,673 ,000 
18,121,000 


Sanborn Pond 






22 ,303 .000 


Sand Pond 






37 ,636 ,000 


Shed Pond 


Manchester 

Readfield, Mount 

Vernon 

Monmouth, W in - 

throp, Wayne. . 








Torsey Pond 

Wilson Pond 


6 

4 


158 ,907 ,000 
96 .902 ,000 


6 
6 


158 ,907 ,000 
119 ,877 ,000 


Tot«l 


20.54 


2 ,003 ,901 ,000 


3 ,002 ,227 ,000 









CONNECTED WITH MAIN RIVER BETWEEN WATERVILLE AND MOUTH. 



Bradley Pond.. 
Dam Pond .... 
Gardiner Pond 
Greeley Pond. . 

Joy Pond | 

Little Togus Pond.| 
Longfellow Pond. 

Nehumkeag Pond 
Nequasset Pond . . 
Pond 



Spectacle Pond . . . 

Three cornered 

Pond 

Threemile Pond. . 



Togus Pond . . 
Tolman Pond. 
Weber Pond. . 



Topsham 

Augusta 

Wisoasset 

Augusta 

Pittston 

Augusta 

Whitefield, Wind- 
sor 

Pittston 

Woolwich 

Augusta, Windsor 

North Sidney .... 

Vassalboro, Au- 
gusta 



Total. 



Augusta 

V'assalboro, Wind- 
sor 

Augusta 

Augusta 

Vassalboro 



0.03 ' 

0.16 ....' 

0.10 

0.08 ....I 

0.03 1 

0.14 ' 

0.05 ....' 

0.27 , 

0.67 4 74,714,000 

0.11 ....I 

0.04 

0.22 

0.29 ....I 

1.63 8 I 363,535.000 

1.01 6 ' 140,786,000 

0.10 

1.90 6 , 317,814,000 



6.83 



896 ,849 ,000 



4,182,000 
22 ,303 ,000 
13 ,039 ,000 
11.151.000 

4,182,000 
19.515.000 

6 .970 .000 
45 ,163 ,000 
93 ,393 ,000 
15.333,000 

5 ,576 ,000 

30 ,666 ,000 

40 ,424 ,000 

454 .418 ,000 

140 .786 .000 

13 ,939 ,000 

370 .783 ,000 



1 ,292 ,723 ,000 
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Summary 


of Storage in 


Kennebec Rvver Basin. 


Basin. 


I 


1^ 

M 


Ratio water 
surface to 
drainage area. 


-8 

ll 


II. 
IP 

hi 


Mooee River 


735 
100 
396 

330 


28.07 

7.30 

118.38 

8.02 


26.1 

14.9 

3.3 

41.2 


1 ,003 ,031 ,000 

1,260,000.000 

23,735,000,000 

1 ,229 ,352 ,000 


8 .688 ,081 ,000 


Roach River 


1 ,641 ,664 .000 
30,578,763,000 

3 ,133 ,554 ,000 


Moosehead Lake 

Between Moosehead Lake 
and The Forks 


Total above mouth 
Dead River 


1,570 


161.77 


9.7 


27 ,227 .383 ,000 


43 ,942 ,062 ,000 


Dead River, North Branch 
Dead River, South Branch 


196 
168 

137 

46 
218 

114 


4.42 
1.46 

3.11 

1.84 
6.87 

2.09 


44.2 
115.0 

44.1 

25 
37.1 

64.6 


303 ,800 ,000 


1 .644 ,809 ,000 
203 ,614 ,000 


Dead River between junc- 
tion North and South 
branches and Long Falls 

Dead River between Long 
Falls & Spencer Stream 

Spencer Stream 


830 .000 .000 

"876,666,666 


2 ,426 ,514 ,000 

108 ,727 ,000 

3 ,683 ,270 ,000 


Dead River below Spencer 
Stream 


291 ,331 ,000 








Total in Dead River . 


878 


18.79 


46.7 


2 ,003 ,800 ,000 


8,257,165,000 


Total above The Forks. . . 


2,448 


180.56 


13.5 


29 ,231 ,183 ,000 


52 ,199 ,217 ,000 


Austin Stream 


97 

195 
401 
644 
142 

343 


0.94 

6.49 
7.09 
5.75 
3.04 

1.52 


103.2 

30.1 

56.6 

112.0 

46.7 

225.8 




131 ,031 ,000 


Forks and Solon 

Carrabasset River 

Sandy River 


802 ,882 ,000 
412 ,600 ,000 
439 ,066 ,000 
424 ,589 .000 


1 ,504 ,684 ,000 
1 ,657 ,652 ,000 
1 ,392 ,528 .000 


Main river between Solon 
and Waterville 


828 ,686 ,000 
291 ,330 ,000 








Total above Water- 
ville 


4,270 


205.39 


20.8 


31 .310 .320 ,000 


58 ,005 ,028 ,000 






Sebasticook River 

Messalonskee Stream 

Cobbosseecontee Stream. . 
Main river below Water- 
ville 


975 
205 
221 

230 


35.95 

. 30.79 

20.54 

6.83 


27.1 

6.7 

10.8 

33.7 


5 ,179 ,556 .000 
4,188,210,000 
2 ,003 ,901 ,000 

896 ,849 ,000 


9 .070 ,772 ,000 
5,874,641,000 
3 ,002 ,227 .000 

1 ,292 ,723 ,000 






Total for basin 


5,900 


299.50 


19.7 


43,578.836,000 


77 ,245 .291 ,000 
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Engineering studies have been continued on the hydraulic 
development of the main Kennebec River. Certain possible 
power sites have been selected and computations made of the 
possible water power that might be developed at these points. 
The following table shows the various projects selected. The 
first column is the project number; second, the name or loca- 
tion; third, the distance in miles from Augusta; fourth, the 
drainage area at the site ; fifth, the elevation of the water sur- 
face at the foot of the dam ; sixth, the present or proposed head 
to be developed ; seventh, the wheel developments in horsepower 
at the present sites. The projects selected include those at 
present devjeloped with a total head of 189 feet and a total wheel 
development of 42,211 horsepower. The total head of the new 
projects is 647 feet and the grand total head after deducting 
those included twice is 789 feet. 



Power Projects — Kennebec River. 



Location. 



8« 



1 



i! 



St3 



I 






Above Indian Pond 

Hulling Machine 

Chase Stream 

Mile Brook 

Carratunk, Upper Ferry 

Carrying Place Rips 

Bingnam 

Solon Dam 

Solon Dam 

Madison Dam 

HoUingsworth & Whitney Dam . 

Bombazee Rips 

Skowhegan Dam 



14SkowheganPool. 
15{Shawmut Dam.. 



16|Fairfield Dam . 

17 [HoUingsworth & Whitney Dam. 

ISjLockwood Dam 

19|Augusta Dam 



117 

110 

106 
98 
89 
84 
75 
66.2 
66.2 
61.9 
61.0 
45.3 
37.6 
37.6 
24.2 
21.1 
18.6 
17.4 
0.0 



1,250 
1,350 
1,370 
1,570 
2,480 
2,640 
2,620 
2,740 
2,740 
3,230 
3.230 
3,900 
3,950 
3,950 
4,250 
4.260 
4,270 
4,270 
5,550 



940 

860 

730 

580 

480 

430 

341 

280 

280 

223 

195 

146 

123 

123 

91 

78 

65 

33 

6 



80 
70 
130 
150 
40 
40 
45 
27 
40 
19 
28 
12 
20 
40 
23 
11 
23 
21 
17 



3.000 



6,728 
7.700 



3.500 



4,000 
1,683 
6.000 
3,300 
6,300 
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130 STATE WATER STORAGE COMMISSION. 

AMOUNT OF WATER USED. 

There is given in the Second Annual Report of this Commis- 
sion, pages 159 to 170, a detailed description of a method of 
regulating Moosehead Lake for storage purposes, both in the 
interest of log driving and of water powers. The creation of 
further storage is recommended by the construction of a dam at 
the outlet of Brassua Lake. It was shown on page 167 of said 
report that with such additional storage and with the proper 
regulation of Moosehead, a constant flow from this lake could 
be obtained, including the driest known year, of 1280 second 
feet from August i to April 30 of each year and of 2600 second 
feet during the log driving season of May, June and July. 
With these figures of flow as the base data, further computa- 
tions have been made of the power that might be developed at 
the various projects above. 



PRESENT DEVEU)PMENTS. 

The assumption is made that the value of a horsepower is 
$1.50 per month, 24-hour service. By the construction of the 
Brassua Lake storage and the proper operation of Moosehead 
Lake, an increased flow will result during the months of low 
water. . The subjoined table shows for the various developed 
projects the extra horsepower that might be obtained and the 
value of same for the period from 1902 to 1912. 

The total excess horsepower is seen to be 464,213 with a total 
value of $696,320. The average value of the excess horsepower 
at present developed is $63,300. This amount capitalized at 5% 
totals $1,266,000, which sum might be advantageously spent on 
the development of Brassua Lake and the improvement of Ken- 
nebec River. 
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Increased Horsepower 


/ Developed Plants 


in Kennebec River. 


J 


Project No. 


Project No. 
10, Madison. 


Project No. 
11, H. A W. 


Project No. 13, 
Skowhegan. 


Project No. 16, 


8, Solon. 


Madison. 


Shawmut. 


JH 


Head 27 '. 


Head 19'. 


Head 28'. 


Head 20'. 


Head 23 '. 






s 




s 




s 




•s 




s 




Oh' 

txi 


* 


Oh' 


11 


txi 


t1 


Oh' 


ti 


Oh' 

txi 


?1 




1 


§a 


3 


§a 


3 


I5 


3 


IS 


3 


IS 




^ 


li 


^ 


li 


^ 


^i 


^ 


93 S 

>5. 


^ 


^i 


1902 


2,360 


$3,540 


1,660 


$2 ,490 


2.440 


$3,660 


1,740 


$2 ,610 


2,000 


$3,000 


1903 


4,010 


6,016 


2,810 


4,215 


4,140 


6,210 


2,970 


4,465 


3.420 


6,130 


1904 


6,530 


9,795 


4,600 


6,900 


6,770 


10 ,166 


4,830 


7,245 


5.660 


8.340 


1906 


6,790 


10,185 


4,790 


7,185 


7,050 


10 .676 


5.030 


7.545 


5,790 


8,685 


1906 


6,310 


9,465 


4,440 


6,660 


6,540 


9.810 


4,670 


7,005 


6,370 


8,055 


1907 


4,710 


7,066 


3,320 


4,980 


4,890 


7,335 


3,490 


6,235 


4,010 


6,015 


1908 


4,810 


7,215 


3,390 


5,085 


4,990 


7 .485 


3,560 


5,340 


4,100 


6,160 


1909 


8,980 


13 ,470 


6,320 


9,480 


9,320 


13.980 


6,640 


9,960 


7,640 


11.460 


1910 


1.140 


1.710 


800 


1,200 


1,180 


1,770 


850 


1.275 


970 


1,465 


1911 


16,380 


23 ,076 


10,836 


16,253 


15 ,970 


23 .955 


11 .410 


17.115 


13 ,144 


19 ,671 


1912 


5,280 


7,930 


3,720 


5,580 


6,470 


8,200 


3,910 


5.860 


4,500 


6,760 






Project No. 
17, H. <fe W.. 














Project No. 

16, Fair6eld. 

Head 11'. 


Project No. 


Proje< 


jt No. 








Waterville. 


18, Lockwood. 


19, Aueusta. 


Total. 




Head 23 '. 


Head 21 '. 


Head 


17'. 










s 




S 




s 




S 




s 




0^ 




Oh' 


Uua 


Oh' 


1-4 . 


Oh' 


Mpd 


dt 


1-J . 




» 


--I 


txi 


-1 


» 


n 


txi 


-1 


W 


^1 




3 


§a 


3 


«a 


3 


IS 


3 


IS 


3 


ja 




^ 


li 


^ 


li 


^ 


^i 


^ 


^i 


^ 


>l 


1902 


960 


$1,440 


2,000 


$3,000 


1,740 


$2,760 


1,480 


$2 ,220 


16,480 


$24 .720 


1903 


1,630 


2,446 


3,420 


6,130 


3,120 


4,680 


2,510 


3 ,765 


28 ,030 


42 .046 


1904 


2.660 


3,990 


5,560 


8,340 


5,080 


7,620 


4,110 


6,165 


45,700 


68.550 


1905 


2,770 


4,165 


5,790 


8,686 


5,280 


7,920 


4,290 


6,435 


47,580 


71 .370 


1906 


2,670 


3,855 


6,370 


8,066 


4,910 


7,366 


3,970 


5,965 


44.160 


66,225 


1907 


1.920 


2,880 


4,010 


6,016 


3.670 


6,606 


2.970 


4,466 


32 .990 


49 ,485 


1908 


1,960 


2,940 


4,100 


6,160 


3,740 


6,610 


3,030 


4,646 


33.680 


60,520 


1909 


3,660 


5,490 


7,640 


11 ,460 


6,990 


10 ,485 


5,660 


8,490 


62.850 


94 ,275 


1910 


470 


705 


970 


1,466 


890 


1,335 


720 


1,080 


7,990 


11 ,986 


1911 


6,290 


9,435 


13 ,114 


19 ,671 


11 ,974 


17 ,961 


9,706 


14 ,559 


107 ,793 


161 ,695 


1912 


2,150 
Total.. 


3,230 


4,500 


6,760 


4,110 


6,150 


3,330 


4,980 


36,970 


65.450 




464 ,213 


$696 .320 























PROPOSED NEW DEVEI.OPMENTS. 

A number of new projects have been under consideration for 
development and computations for the amount of power that 
might be generated at the various sites have been made. 

The results are tabulated and are given below : first, the horse- 
power that could be developed during the minimum month of 
each year; second, the horsepower that could be developed for 
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SIX months of each year and which can be considered the 
economical limit of wheel capacity; third, the average horse- 
power that could be developed each year. 

The various projects are given below and are numbered in 
accordance with the table on page 129. Those numbers omitted 
are for present developments but the results have been presented 
in the section immediately preceding. 

Project No. i, above Indian PonVi; 117 miles from Augusta; drainage 
area 1250 square miles; elevation foot of dam 940; head 80 feet, mini- 
mum power 9310 H. P. 

Project No. 2, Hulling machine; no miles from Augusta; drainage 
area 1350 square miles; elevation foot of dam 860; head 70 feet, mini- 
mum power 8140 H. P. 

Project No. 3, Chase Stream; 106 miles from Augusta; drainage 
area 1370 square miles; elevation foot of dam 730; head 130 feet; 
minimum power 15,100 H. P. 

Project No. 4, Mile Brook; 98 miles from Augusta; drainage area 
1570 square miles; elevation foot of dam 580; head 150 feet; minimum 
power 17,410 H. P. 

Project No. 5, Carratunk, Upper Ferry; -89 miles from Augusta; 
drainage area 2480 square miles; elevation foot of dam 480; head 40 
feet, minimum power 5100 H. P. 

Project No. 6, Carrying Place Rips; 84 miles from Augusta; drainage 
area 2540 square miles; elevation foot of dam 430; head 40 feet, mini- 
mum power 5130 H. P. 

•Project No. 7, Bing'ham; 75 miles from Augusta; drainage area 2620 
square miles; elevation foot of dam 341; head 45 feet; minimum power 
5850 H. P. 

Project No. 9, Solon Dam; 66.2 miles from Augusta; drainage area 
2740 square miles; elevation foot of dam 280; head 40 feet; minimum 
power 5240 H. P.^ 

Project No. 12, Bombazee Rips; 45.3 miles from Augusta; drainage 
area 3900 square miles; elevation foot of dam 146; head 12 feet; mini- 
mum power 1940 H. P. 

Project No. 14, Skowhegan Pool; 37.6 miles from Augusta; drainage 
area 3950 square miles; elevation foot of dam 123; head 40 feet; mini- 
mum power 6520 H. P. 

The total power that could be developed for the ten new 
developments during the minimum month for the 1 1 years, from 
1902 to 1912 inclusive, is 88,100 horsepower. 

The total power that might be developed during 6 months of 
the yesLT and which represents a possible new wheel develop- 
ment on the Kennebec River is 120,000 horsepower. 

The summary results are given in the tables below : 
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Stream Fww. 

The following gaging stations have been maintained in the 
Kennebec Basin during 1912 : 
Moose River at Rockwood. 
Kennebec River at The Forks. 
Kennebec River at Waterville. 
Dead River at The Forks. 
Sandy River at Farmington. 
Sebasticook River at Pittsiield. 
Cobbosseecontee Stream at Gardiner. 



MOOSE RIVER NEAR ROCKWOOD, 

The gaging station was established September 7, 1902, and 
discontinued December 31, 1908, but was re-established May 16, 
1910. It is located 4 miles west of Kineo, near the village of 
Rockwood, and 2 miles from the mouth of the river. 



Monthly discharge of Moose River at Rockwood, Maitve. 
[Drainage area, 680 square miles.] 



Month. 



Discharge in Ssoond-Feet. 



MftTiTniiTin ■ 



Minimum. 



Mean. 



Per square 
mile. 



Rim-off — 
Depth in 
incnes on 
drainage 
area. 



1912. 



January. . . . 
February. . . 

March 

April 

May 

June 

July 

August. ... 
September. . 



1.170 

496 

1,170 

5.280 

5.940 

3.670 

2.290 

968 

584 



238 
733 
2,680 
2.340 
207 
238 
303 



564 

352 

414 

2,120 

3,900 

2.900 

696 

^06 

445 



0.829 
.518 
.609 
3.12 
5.74 
4.26 
1.02 
.891 
.654 



0.96 

.56 

.70 

3.48 

6.62 

4.75 

1.18 

1.03 

.44 



The year . 



Note. — The complete hydrographic data for this station, including descriptions, list of 
discharge measurements, daily gage heights and daily discharge for 1912 will be published 
in Water Supply Paper No. 321. 
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KENNEBEC RIVER AT THE FORKS. 

This station is located at the wooden highway bridge across 
Kennebec River at The Forks, about 2,000 feet above the mouth 
of Dead River. It was established September 28, 1901. 

The nearest dam used for storage is about 12 miles above the 
station, at the outlet of Indian Pond. From about May i to 
July 31 considerable fluctuation in gage height, ranging from 2 
to over 5 feet, occurs daily, owing to regulation of flow for log 
driving. 

On June 21, 1912 an automatic gage of the Barrett & Law- 
rence type was established at this station in cooperation with 
the Hollingsworth & Whitney Co. and continued in operation 
until the freezing up of the river. 

This type of instrument provides for a continuous record of 
the height of the river. Extensive variations occur each day 
during the log driving season and the station is an important 
one in connection with the study of the regulation of Moose- 
head Lake. The record of the daily discharge as interpreted 
from the automatic gage should be accurate within a very small 
percent. 

Plate 6 is the run-off magnitude curve for this station. The 
use of the curve is described on pages 27-30 of this report. 
The minimum curve is for the year 191 1 and the average curve 
for the years 1907-1912 inclusive, or the period for which com- 
plete yearly estimates of discharge are available. This diagram 
is perhaps only applicable for water power investigation on the 
upper Kennebec River. The discharge of the river is largely 
dependent on the artificial operation of Moosehead Lake as a 
storage reservoir and computations based on this curve might 
not apply to other streams. 
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Monthly discharge of Kennebec River at The Forks, Maine. 
[Drainage area 1570 square mii^s.] 





DZSCHAROE IN 


Sbcond-Fbibt. 


Run-off — 
Depth in 
inches on 
drainage 
area. 


Month. 




Minimum. 


Mean. 


Per square 
mile. 


1912. 
January , - - - r 






750 
1.400 
1,200 
2,460 
8.520 
4,990 
2,760 
2,130 
1,610 
1,430 
1,520 
1 ,830 


0.478 
.892 
.764 
1.57 
5.43 
3.18 
1.76 
1.36 
1.03 
.911 
.968 
1.17 


55 


February 






.96 


March 






88 


Aoril. 


5.560 
14,400 
13,400 
3,520 
3,380 
2 ,220 
1.810 
3.500 
2,540 




1 75 


mSv 


2,800 

2,380 

2,100 

886 

953 

896 

861 

1,460 


6.26 


June 


3.55 


July 


2.03 


August 


1 57 


September 


1.15 


October 


1 05 


November. 


l.OS 


December 


1 35 






The year 


14,400 




2.550 


1.62 


22 17 









NoTS. — ^The complete hydrographic data for this station, including descriptions, list of 
discharge measurements, daily gage heights and daily dischaige for 1912 will be published 
in Water Supply Paper No. 321. 

KENNEBEC RIVER AT WATERVII^LE. 

Records of flow of Kennebec River at the dam of Hollings- 
worth & Whitney Company of Waterville, Maine, have been 
furnished since 1893. 

Monthly discharge of Kennebec River at Waterville, Maine. 
[Drainage area, 4270 square mii.es.] 



Month. 



Discharge in Sbcond-Fbbt. 



Maximum. 



Minimum. 



Mean. 



Per square 
mile. 



Run-off — 
Depth in 
inches on 
drainage 



1912 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The year . . 



4,010 

3 ,730 

8,670 

45,600 

35,300 

36,300 

5,640 

7,470 

6,340 

24,600 

25,700 

7,310 



928 
1,160 
1,460 
5,740 
11,900 
3,610 
2,200 



,640 
,500 
,330 
,650 
,630 



,040 
,010 
,750 
,500 
,400 
,200 
.810 
,590 
,540 
,730 
,330 
,750 



0.712 
.705 
1.11 
5.04 
4.78 
2.86 

.892 
1.07 

.829 
1.34 
1.72 
1.11 



.82 
.76 
1.28 
5.62 
5.51 
3.19 
1.03 
1.23 
.92 
1.54 
1.92 
1.28 



45,500 



928 



7,880 



1.85 



25.10 



NoTB. — ^The complete hydrographic data for this station, including descriptions, list of 
discharge measurements, daily gage heights and daily discharge for 1912 will be published 
in Water Supply Paper No. 321. 
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DEAD RIVER AT THE FORKS. 

A Station on Dead River, about i 1-2 miles west of The 
Forks was established September 29, 1901, discontinued August 
15, 1907, and re-established March 16, 1910. 



Monthly discharge of Dead River at The Forks, Maine. 
[Drainage area, 878 square miles.] 



Month. 



Discharge in Sboond-Febt. 



Maximum 



Minimum. 



Mean. 



Per square 
mile. 



Run-oflf — 
Depth in 
inches on 
drainage 
area. 



1912. 



January. . . 
February. . 

March 

April 

Uky 

June 

July 

August. ... 
September. 
October ... 
November. 
December. . 



10,900 
21,900 
6,140 
665 
2,560 
2,560 
5,100 
3,730 
1,510 



2,470 
780 
240 
282 
325 
510 
965 
902 



473 

270 

650 

4,360 

5,860 

2.040 

353 

1,280 

811 

1,230 

1,570 

1,140 



0.539 
.308 
.740 
4.97 
6.67 
2.32 

.402 
1.46 

.924 
1.40 
1.79 
1.30 



0.62 

.33 

.85 

5.54 

7.69 

2.59 

.46 

1.68 

1.03 

1.61 

2.00 

1.50 



The year . 



21,900 



1,670 



1.90 



25.90 



Note. — The complete hydrographic data for this station, including descriptions, listfof 
discharge measurements, daily gage heights and daily discharge for 1912 will be published 
in Water Supply Paper No. 321. 



SANDY RIVER NEAR FARMINGTON. 

The gaging station was established June 22, 1910. It is 
located at the Fairbanks bridge about 3 miles above Farmington 
and 8 miles above the dam at Farmington Falls. 
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Monthly discharge of Sandy River near Farmington, Maine. 
[Drainage area, 270 square miles.] 



Month. 



Discharge in Sbcond-Fbet. 



Maximum. 



Minimum. 



Mean. 



Per square 
mile. 



Run-off — 
Depth in 
incnes on 
drainage 
area. 



1911. 



January. . . 
February. . 

March 

April 

May 

June 

July 

August. . . . 
September. 

October 

November. 
December. , 



3,400 
517 
431 
617 
517 

1,140 
923 

2,040 



121 
67 
13 
38 
83 
83 
167 
221 



100 

80 

130 

1,110 

694 

207 

69.6 
134 
144 
306 
375 
542 



0.370 
.296 
.481 
4.11 
2,. 57 
.767 
.258 
.496 
.533 
1.13 
1.39 
2.01 



0.43 

.31 

.65 

4.59 

2.96 

.86 

.30 

.57 

.59 

1.30 

1.56 

2.32 



The year. 



3,400 



324 



1.20 



16.33 



1912. 



January. . . 
February. . 

March 

April 

May 

June 

July 

August. . . . 
September. 
October . . . 
November. 
December. , 



5,680 
6,200 
2,800 

101 
1,420 

391 
6,720 
5,520 
1,640 



353 
67 
38 
67 
62 
83 
317 
353 



170 
130 
300 
.890 
,330 
433 

58.8 
181 
106 
622 
686 
908 



0.630 
.481 
1.11 
7.00 
4.93 
1.60 
.218 
.670 
.393 
2.30 
2.54 
3.36 



0.73 

.52 

1.28 

7.81 

6.68 

1.78 

.25 

.77 

.44 

2.66 

2.83 

3.87 



The year . 



6,720 



38 



568 



2.10 



28.61 



Note. — ^The complete hydrographic data for this station, including descriptions, list of 
discharge measurements, daily gage heights and daily discharge for 1911 and 1912 will be 
published in Water Supply Paper No. 321. 



SEBASTICOOK RIVER AT PITTSFIEI.D. 

The gaging station on the Sebasticook River which was 
established July 3, 1908, is located at the steel highway bridge 
just above the Maine Central Railroad bridge across the river 
in the town of Pittsfield, Maine. 

About 800 feet upstream from the gaging station is a dam 
which furnishes power to the Robert Do^bson Co. and the Smith 
Woolen Co. About 5 miles below the station is the Sebasticook 
Power Company's dam. 

Plate I, opposite page 30, is the magnitude run-off diagram 
for this river. The use of the curve is described on pages 27-30 
of this report. The minimum curve is for the year 1911 and 
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the average curve for the years 1909-1912 or the period for 
which complete yearly estimates of disdharge are available. 
This curve can probably be used in water power computations 
on many streams in the central part of the State. The amount 
of lake storage in this basin is characteristic of many other 
drainage basins. The general type of topography is common. 
The proportion of forested area is not large, relatively speaking, 
and the rainfall over the basin is normal. 

Monthly discharge of Sebasticook River at Pittsfield, Maine. 
[Drainage area, 320 square miles.] 



Month. 



DiscHABOE IN Second-Feet. 



Maximum. 



Minimum. 



Mean. 



Per square 
mile. 



Run-ofif — 
Depth in 
inches on 
drainage 



1912. 

January 

February 

March 

April 

Ifey 

June 

July 

August 

September 

October 

November 

December 

The year . . . 



668 

438 

1,420 

4,070 

1,650 

2,080 

270 

374 

352 

1,040 

2,200 

706 



193 

176 

142 

,090 

416 

125 

60 

168 

71 

50 

485 

310 



431 
310 
711 

2,480 
724 
810 
202 
258 
245 
330 

1,040 
477 



1.35 



2.22 
7.75 
2.26 
2.53 
.631 
.806 
.766 
1.03 
3.25 
1.49 



1.56 

1.05 

2.56 

8.65 

2.61 

2.82 

.73 

.93 

.85 

1.19 

3.63 

1.72 



4.070 



50 



665 



2.08 



28.30 



Note. — The complete hydrographic data for this station, including descriptions, list of 
discharge measurements, daily gage heights and daily discharge for 1912 will oe published 
in Water Supply Paper No. 321. 

COBBOSSEB^CONTE^^ STRB^AM AT GARDINER. 

The discharge of Cobbosseecontee Stream at the dam of the 
Gardiner Water Power Company at Gardiner has been fur- 
nished by the S. D. Warren Co. since 1890. 

The entire drainage basin is now mapped on the standard 
topographic sheets of the U. S. Geological Survey. The drain- 
age area as measured from them is 220 square miles. In the 
previous annual reports of this Commission and in the various 
publications of the U. S. Geological Survey, the drainage area 
has been taken as 240 square miles. In close studies of the run- 
off of thfs basin correction should be made in all past records 
as the earlier records of run-off in second feet per square milf 
and depth in indhes are in error, being about 10% too small. 
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Monthly discharge of Cobbosseecontee Stream at Gardiner, Maine. 
[Drainage area, 220 square miles.] 





Discharge in 


Sboond-Fbbt. 


Run-off— 

inches on 

drainage 

area. 


Month. 


Maximum. 


Minimum. 


Mean. 


Per square 
mile. 


1912. 
January 


200 

230 

800 

1,130 

1.000 

1,680 

260 

260 

260 

210 

260 

260 





286 










168 
194 
381 
761 
310 
468 
213 
225 
184 
174 
211 
210 


.718 
.882 
1.74 
3.46 
1.41 
2.13 

.968 
1.02 
.837 
.791 
.959 
.956 


.83 


February 


95 


March 


2.01 


April 


3 86 


mSv ::.:.::...:.:.:.: . 


1 63 


June ...,,,.., 


2.38 


July 


1 12 


August 


1.18 


September 


93 


October 


.91 


November 


1 07 


December. . . . , 


1.10 






The vear 


1.580 





290 


1.32 


17 97 







Note. — ^The complete hydrographic data for this station, including descriptions, list of 
discharge measurements, daily gage heights and daily discharge for 1912 will be published 
in Water Supply Paper No. 321. 
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ANDROSCOGGIN RIVER BA'SIN. 



Lake Storage. 

The systematic measurement of the areas of the lakes and 
ponds in this basin has been made from the following sources 
of information: Special maps of the Umbagog-Rangeley sys- 
tem of lakes as surveyed under the direction of this department ; 
the regular topographic sheets of the U. S. Geological Survey; 
Hitchcocks atlas of New Hampshire, •and large scale plans in 
the State Assessors Office. In a few cases county atlases were 
used, where more reliable maps were not available. The esti- 
mates of possible storage are in accordance with the methods 
as explained on page 19 of this report. 
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Storage in Androscoggin River Basin. 

CONNECTED WITH MAIN RIVER ABOVE MOUTH OF MAGALWWAY RIVER. 



Name. 



Location. 



^ a 



Present Storage. 



Cubic feet. 



Possible Storage. 



Cubic feet. 



B Pond 

Beaver Pond 

Beaver Bog Pond . 



Big Island Pond . . 

C Pond 

Cupsuptic Pond 
East Ponds. . 
Eddy Pond. . 
Ell Pond. . . . 
Fifth Pond. . 
First Pond . . 
Flatiron Pond 
Fox Pond. . . 
Fourth Pond 
Grant Pond . 
Gull Pond... 
Johns Pond . 
Kemankeag Pond 
Kennebago Lake. 



Little Beaver Pond 
Little Island Pond 
Little Kenneba g o 

Pond 

Long Pond 

Long Pond 

Long Pond 

Metalock Pond 

Mooselucmaguntic 

Lake 



Moxie Pond 
Pond 



Pond-in-River 
Quimby Pond 
Rangeley Lake. 



Richardson Lake. . 

Richardson Ponds. 
Round Pond.. . . . . 

Round Pond 

Sabbathday Pond. 

Second Pond 

Secret Pond 

Sunday Pond 

Third Pond 

Umbagog Lake . . . 



White Cap Pond . 



Upton , 

T.3,R.6,W.B.K.P 

T. 3, R. 5, W. B. 
K. P. and Tim 
Pond 

T.3,R.5,W.B.K.P. 

C Surplus 

T.4,R.5,W.B.K.P. 

T.4,R.2,W.B.K.P. 

T.2,R.1,W.B.K.P. 

T.3,R.6.W.B.K.P. 

T.3,R.5.W.B.K.P. 

T.3,R.5,W.B.K.P. 

T.3,R.3,W.B.K.P. 

T.4,R.3.W.B.K.P. 

T.3,R.5,W.B.K.P. 

T.3,R.6.W.B.K.P. 

Dallas 

T.3,R.3.W.B.K.P. 

T.3,R.3.W.B.K.P. 

Ts. 3, R. 3 & 4, W. 
B. K. P 

Magalloway PI. . . 

T.3,R.6.W.B.K.P. 

T.3,R.4.W.B.K.P. 

T.2,R.1,W.B.K.P. 

Ts. D & E, R. 1 . . 

T.3,R.6,W.B.K.P. 

T. 6, R. 1 

Rangeley, Range- 
ley PL, Rich- 
ardson, T. 4, R. 
2,W. B. K. P.. 

T. D, R, 1....... 

Rnnnelpy PI 

E:ui|!;eley PI 

T.2.K 1/VVJi.K.P. 

TJ,R ],W b K.P. 

T.4,K.;^.W.B.lv.P. 

T.4,i;4,W B K.P. 

T.4,K5.\V.B.K.P. 

T < : and C Surplus 

Rangeley 

Rangeley and 
Rangeley PI . . . 

Richardson, T.C & 
Magalloway. . . . 

T.4,R.2,W.B.K.P. 

Rangeley 

T.E .. 

T. E 

T.3,R.5,W.B.K.P. 

T.3,R.6,W.B.K.P. 

Magalloway 

T.3,R.5,W.B.K.P. 

Magalloway, U p- 
ton and N. H. 

T.3,R.5,W.B.K.P 



0.30 
0.06 



0.24 
0.65 
0.37 
0.14 
0.22 
0.02 
0.07 
0.01 
0.02 
0.04 
0.03 
0.01 
0.04 
0.66 
0.34 
0.07 

2.74 
0.09 
0.06 

0.26 
0.89 
0.42 
0.06 
0.10 



26.96 
0.01 
0.06 
0.02 
0.01 
0.01 
0.02 
0.03 
0.06 
0.83 
0.27 

9.76 

13.08 
0.77 
0.18 
0.07 
0.08 
0.01 
0.02 
0.02 
0.02 

16.80 
0.02 



Total 74.78 



10 



13 



10 



39 ,030 ,000 



1,118,042,000 



(a) 



8 ,632 ,697 ,000 



1 ,066 ,476 ,000 

6 ,632 ,142 ,000 
214 ,664 ,000 



3,132,138,000 



19 ,824 ,089 ,000 



41 ,818 ,000 
6 ,970 ,000 

33 ,464 ,000 

76 ,666 ,000 

61 ,676 ,000 

39 ,030 ,000 

30 ,666 ,000 

2 ,788 ,000 

9 ,767 ,000 

1 ,394 ,000 

2 ,788 ,000 

6 ,676 ,000 

4 ,182 ,000 

1 ,394 ,000 

6 ,676 ,000 

78 ,060 ,000 

47 ,393 ,000 

9 ,767 ,000 

2 ,628 ,690 ,000 

12 ,646 ,000 

8 ,364 ,000 



124 ,069 ,000 

68 ,646 ,000 

8 ,364 ,000 

13 ,939 ,000 



8 ,632 ,697 ,000 
1 ,394 ,000 
6 ,970 ,000 
2 ,788 ,000 
1 ,394 ,000 
1 ,394 ,000 
2 ,788 ,000 
4 ,182 ,000 
6 ,970 ,000 
186 ,113 ,000 
37 ,636 ,000 

1 ,056 ,476 ,000 

5 ,632 ,142 ,000 

214 ,664 ,000 

25 ,091 ,000 

9 ,767 ,000 

11 ,161 ,000 

1 ,394 ,000 

2 ,788 ,000 

2 ,788 .000 

2 ,788 ,000 

3,132,138,000 
2 ,788 ,000 



22 ,179 ,641 ,000 



a Flowed out by Kennebago Lake. 
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Storage in Androscoggin River B(wtn— Continued. 

CONNECTED WITH MAGALWWAY RIVER. (&) 





Location. 


eg? 




POHHIBLB BTORAoB, 


Kame. 


1 


Cubin feet. 


i 


CubiE feet. 


Barker P&nd ..... 


T.4,R,e.W.B,K.P. 
T.5.R.5,W.B-K.P. 
TAR5.W.B.K.P. 

T.5.R,5.W,B,K.P. 

T.4,ll,6,W.B.K,P. 

T,4,E.fl.W,B.K-P. 

Masalloway. . . . . , 

Stewart atown, 

N. H... - 


o.oa 

0.03 
0.01 
0.24 
O.OB 

0.04 

0.03 
0.21 

0.38 
4A 






h 

5 
5 
5 

5 

5 
5 

5 
5 

5 
5 


11 ,151 ,000 
% ,788 .000 


Bofiver Pond ..... 






Bocraa Bog 






1 ,394 000 


Big Beaver Pond. 
Bliiijk Pond 






m A^ .000 
11 .151 000 


B o w ra a d Pond 
(cast) -..,.,. H . 






5 ,576 ,000 


B o w m a D Pond 

(WC3ti 

Cmnbeiry Pond, . , 
Diamond Pond , . , 






4 .182 ,000 






2fl ,272 ,000 






52 ,969 ,000 


Lincoln Pond, ^ » . . 


Parkertown. ► . . . - 






04.120,000 


Little DLunond 

Pond 

Ijong' Pond 


Stewart stown,, 

N. H;.. .| 0.13 

Lynchtcrwn ......: . 03 

T.5.R.3,W.B.KP.' 0.03 
T.4.R.6.W.B. K.P.I O.Oa 
T,fi,R.6,TV'.B.K.P, 0.005 

T.fi,R.4,TV,B.K.P. 1.33 
T.S,R.5»W.B.K.P. 0,01 
T,5.R,6,W,B.K.P, 0.01 
T.S,R.5,W.B.K,P. 0,01 
T.4,R.6,W.B.K,P. ' 0.02 
T.4.R,5,W.B.K,P. ' 0,10 
T.5.R.5.W.B.K.P, 05 
Lincoln, Par ker-' 
to^Ti, L y n D h-i 

town 10 50 

Magalloway. . . . . . 1 0,70 

T,5.R.4,wi.K.P.; 0.03 
Obcville. N.H.. .. 0.06 

ParkfirtDwn ... J 02 




..... K ....... . 


18 .121 .000 
4 1S2 000 


Lower Me tftllic 
Pond 




(c) 




MotMc Bog . . . 


5 
5 

12 
5 
5 
S 
5 
5 
5 

47 
5 
5 
h 


12,546,000 


Otter pond 

Pann aaheenee 

T.iikp 

Pond 


\A 


444 ,940 ,000 


697,000 

444 .^40 ,000 
1 ,394 ,000 






,.,,....... — 


1 ,394 ,000 
1 .394 ,000 
a ,788,000 


n 






13 939 000 


Rump Pnnfl , 






6,970,000 


Sawyer Lake 

aturtevant Pond . 


47 


S ,000 .000 ,000 


8 ,000 ,000 ,000 
97 ,574 ,000 


BundpLv pond.. . ,, 
Trout Pond ... . . 






4,1B2 .000 
8 ,364 ,000 


Upper MeUUln 




(^) 














Total. ...... 


14.67fi 


S. 444 .940,000 


8 ,834 ,541 ,000 









h Sawyer Lake will probably hold run-off of entire drainage area above it. 
c Flowed out by Sawyer Lake. 
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Storage in Androscoggin River Bojiw— Continued. 

CONNECTED WITH MAIN RIVER ABOVE RUMFORD. 





Location. 


Is* 


Prbsent Stobage. 


Possible Storage. 


Name. 


1 


Cubic feet. 


1 


Cubic feet. 


Akers Pond 


Errol. N.H 

T. D, R. 1 

Roxbury 

Roxbury 

Woodstock 

Dummer, N. H. . . 
Dummer, N. H. . . 

Roxbury 

Andover- 


0.63 
0.04 
0.02 
0.08 
0.16 
0.13 
0.32 
1.24 
0.07 
0.30 

0.05 
0.66 
0.44 
0.06 

0.15 
0.13 
0.46 
0.13 
0.08 
0.01 
0.19 
0.16 
0.46 
0.02 
0.44 

0.02 
0.02 
0.02 

0.13 






10 
5 
5 
5 
5 

10 

6 
5 

5 

5 
10 
10 

5 

10 
5 

10 
5 
5 

10 
5 
5 
5 

10 

5 
5 
5 

10 


175 ,634 ,000 


Beaver Pond 






5 ,576 ,000 


Birch Pond. . . 






2 ,788 ,000 


Bunker Pond 






11 ,151 ,000 


Concord Pond 






22 ,303 ,000 


CoTner Pond 






36 ,242 ,000 








89 ,211 ,000 


Ellis Pond 






172 ,846 ,000 


Horseshoe Pond. . 






9 ,767 ,000 


Howard Pond .... 


Hanover 


5 


41 ,818 ,000 


41 ,818 ,000 


Little Concord 
Pond 


Woodstock 

Byron 


6 ,970 ,000 


Little Ellis Pond . . 






91 ,999 ,000 


Millsfield Ponds. . 


Millsfield. N.H... 
Millsfield, N.H... 

Ei^i/N.H.::::! 

Woodstock 

Errol, N.H 

Byron <fe Roxbury 

Rumf ord 

Millsfield, N.H... 

Greenwood 

Greenwood 

T. D.R.I 

Milan. N. H 

Andover, North 
Surplus 

T. E 

Mason 

Wentworth, Loca- 
tion, N. H 






122 ,665 ,000 


Moose Pond 






16 ,727 ,000 


Mountain Brook 
Pond 






20 ,909 ,000 


Miinn Pond 






36 ,242 ,000 


North Pond 

Pond 


5 


64 ,120 ,000 


64,120,000 
36 ,242 ,000 








11 ,151 ,000 


• • 






1 ,394 ,000 


Rock Pond 






52 ,969 ,000 


Round Pond 

South Pond 

Spencer Pond 

Success Pond 


5 
5 


22 ,303 ,000 
64,120,000 


22 ,303 ,000 

64 ,120 ,000 

2 ,788 ,006 






122 ,665 ,000 


Surplus Pond 






2 ,788 ,000 


Swift River Pond . 






2 ,788 ,000 


Trout Pond 






2 ,788 ,000 


Wentworth Pond.. 






36 ,242 ,000 










Total 


6.62 


192 ,361 ,000 


1 ,285 ,196 .000 









CONNECTED 


WITH MAIN RIVER BETWEEN RUMFORD AND LEWISTON. 


Abbot Pond 


Sumner 


0.04 
0.28 

0.87 

5.99 
3.47 
0.11 
0.05 

0.48 
0.03 
0.03 
0.05 
0.01 
0.29 
0.08 
0.04 
0.04 






5 
5 

5 

10 
6 
6 
5 

5 
5 
6 
5 
5 
5 


5,576 000 


Allen Pond 








39 ,030 ,000 


Anasagunt i c k 
Lake 


Hartford and 
Canton 

Leeds and Wayne 
Auburn 


5 


121 ,271 ,000 


121 ,271 ,000 


Androscoggin 
Pond 


1 699 917 000 


Auburn Lake 


6 


580,428,000 


'580 [428 [000 


Basin, The 


Auburn 


15 333 000 


Basin Pond 


Fayette 






6 ,970^,000 
66 ,908 ,000 


Bear Pond 


Hartford and 

Turner 

Green 






Berry Pond 

Black Pond 






4,182 000 


Turner 






4 182 000 


Bonney Pond 


Leeds 






6 ,970 ,000 


Boody'Pond 


VienriA. ,.-...-., 






1 ,394 ,000 


Brettons Pond. . . . 


Livermore 

Hartford 

Fayette 






40 ,424 ,000 


Bunganock Pond. 




id) 




Burgess Pond 

Cranberry Pond. . . 


5 
5 


5 ,576 ,000 


Fayette 






5 ,576 ,000 













d Drained by R. F. <fe R. L. R. R. 
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Storage in Androscoggin River -Bo^iw— Continued. 

CONNECTED WITH MAIN RIVER BETWEEN RUMFORD AND LEWISTON — 

Concluded. 





Location. 


Surface area, . 
sq. miles. 


Present Stobaqe. 


Possible Stobage. 


Namb. 


1 


Cubic feet. 


1 


Cubic feet. 


Crotched Pond 

Crystal Pond 

C^iflbmnn Pf»nd , , , 


Monmouth, Read- 
field, Fayette... 
Turner 


1.68 
0.05 
0.02 
^.48 

0.69 
0.07 
0.11 
0.12 
0.03 
0.04 
0.15 
0.17 

0.02 
0.17 
0.33 
0.02 
0.57 
0.14 
0.20 
0.03 
0.01 
0.02 
0.22 
0.01 

2.48 
0.18 
0.27 
0.17 
0.89 
0.09 
0.04 
0.05 
0.07 
0.25 
0.02 

0.05 
0.08 
0.05 
0.03 
0.16 
0.02 
3.98 
0.54 


10 


468,357,000 


10 
6 
5 
6 

6 
5 
6 
6 
5 
6 
5 
6 

i 

6 
5 
5 
6 
6 
6 
5 
6 
5 
6 

6 
. 5 
6 
6 
6 
6 
5 
5 
6 
6 
6 

6 
6 
6 
6 
6 
3 
5 
6 


468 ,367 ,000 
6 ,970 ,000 


Sumner 






2 .788 .000 


Davids Pond 


Fayette 






66 ,908 ,000 


Flying Pond 


M t . Vernon, 

Vienna 

Canton 






82 ,241 ,000 


Forest Pond 






9 ,767 ,000 


Hales Pond. 


Fayette .... 






16 .333 ,000 


HaUMoon Pond.. 


Carthage 

Leeds 






16 ,727 ,000 


Island Pond . . . , 






4 ,182 ,000 


Kimball Pond .... 


Vienna 






5 ,676 ,000 


Labrador Pond 


Rumner 






20 ,909 ,000 


Little Bear Pond. . 


Hartford 

Sumner 






23 ,697 ,000 


Little Labrador 
Pond 






2 ,788 ,000 


Little Wilson Pond 


Turner 







23 ,697 ,000 


Long Pond 

Long Pond 

Lovejoy Pond .... 
Moose Hill Pdnd . . 


Livermore 

Turner 




45 ,999 ,000 






2 ,788 ,000 


Readfield, Fayette 
E. Livermore .... 

Mt. Vernon 

Turner 






79 ,453 ,000 






19,515,000 


Mt Vernon Pond 






27 878,000 


Mud Pond 






4 ,182 ,000 


Mud Pond. . . . 


Peru .... 






1 ,394 ,000 


Nelson Pond 


Livermore 

Sumner 






2 ,788 ,000 


North Pond 


4 


24 ,533 ,000 


30 ,666 ,000 


Northeast Pond. . . 


Hartford 

Chesterville, Fay- 
ette, Mt. Ver- 
non, Vienna. . . 

Wajme 


1 ,394 ,000 


Parker Pond 






345,692 000 


Pickerel Pond .... 






26 ,091 ,000 


Pleasant Pond 


Turner 






37 ,636 ,000 


Pleasant Pond 


Sumner 


4 


18,967,000 


23 .697 ,000 


Pocasset Lake 


Wayne 


124 ,059 ,000 


Pond 


Carthage, Mexico. 
Mexico 






12 ,645 ,000 








I 5 ,576 ,000 


• • 


Mexico 






6 ,970 ,000 


• • 


Temple 






9 ,757 ,000 


Round Pond. . . 


Livermore 

Turner 






34 ,848 ,000 


Roimd Pond 






2 ,788 ,000 


Sandy Bottom 
Pond 


Turner 


'4;6 


"'"16*636,666 


6 ,970 ,000 


Shagg Pond 

South Pond 


Woodstock 

Buckfield 

Hartford 

Fayette 


11 ,151 ,000 
6 ,970 ,000 


Swan Pond 






4 ,182 ,000 


Tilton Pond 






22 ,303 .000 


Washburn Pond.. . 
Webbs Pond 


Woodstock 

Carthage & Weld. 
Peni 


2 


1,116,000 


1 ,673 ,000 
654 ,780 ,000 


Worthley Pond . . . 






76 ,272 ,000 












Total 


26.53 


1 ,224 ,697 ,000 


4 ,881 ,684 ,000 
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Storage in Androscoggin River Basin — Concluded. 

CONNECTED WITH LITTLE ANDROSCOGGIN RIVER. 





Location. 




Present Stobaob. 


Possible Storage. 


Name. 


1 


Cubic feet. 


1 


Cubic feet. 


Bryant Pond 

Green Pond 


Woodstock. 

Greenwood .... 

Oxford 


0.41 
0.06 
0.08 
0.13 
0.26 
0.09 

0.17 
0.43 
0.22 

59 
0.13 
0.28 
0.03 
0.07 
0.25 
0.02 

1.38 
0.11 
0.29 
0.01 
0.98 

6.82 
1.15 
0.24 
0.69 
0.28 
0.08 


4 


45.721,000 


5 
5 
5 
5 
6 
5 

8 
5 
5 

4 

7.5 

5 

5 

5 

5 

5 

5 
5 
5 
5 

4 

5 
5 
10 
2 
5 
5 


57 ,151 ,000 
8 .364 .000 


Hall Pond 


Paris 






11 .151 ,000 


Hicks Pond 

Hogan Pond 

Indian Pond- . - - - . 


Greenwood 

Oxford 


5 


18,121.000 


18,121,000 
36 ,242 ,000 


Greenwood 

Norway 




6 
5 




12 ,545 ,000 


Little Pennesse- 
wassee Pond. . . 


23 ,697 .000 
59 .939 ,000 


37 ,915 ,000 


Lower Range Pond 
Marshall Pond 


Poland 

Hebron & Oxford 

Poland 


59 .939 ,000 
30,666,000 

82 ,241 ,000 


Middle Range 
Pond 


4 
4.5 


82 ,241 .000 
16.309,000 


Moose Pond 


Paris 


27,181 000 


Moose Pond 


Otisfield 


' 39 ,030 ,000 


Mud Pond 


Oxfoixl 






4,182 ,000 


Mud Pond 


Greenwood 

Norway 






9 ,767 ,000 


North Pond 


2 


13 .939 ,000 


34 ,848 .000 


Oversett Pond. . . 


Greenwood 

Norway 


2,788,000 

192 ,361 .000 
15 ,333 ,000 


Pennesse w a s s e e 
Pond 


5 


192 ,361 ,000 


Sand Pond 


Norway 


Saturday Pond . . . 


Otisfield 






40,424 000 


Speck Pond 

Taylor Pond 

Thompson Pond . . 


Norway 






1 .394 ,000 
109 .283 .000 

950 .654 .000 


Auburn 


4 

5 
5 
6 
2 


109 .283 ,000 

950,654,000 

160 ,301 ,000 

40 ,145 ,000 

32 ,896 .000 


Casoo, Poland, 
Otisfield, Ox- 
ford 


Tripp Pond 

Twitchell Pond . . . 
Upper Range Pond 
"Wnitney Pond 


Poland 


160 301 000 


Greenwood 

New Gloucester. . 
Oxford 


66,908.000 
32 ,896 ,000 
39 ,030 ,000 


Worthley Pond . . . 


Poland 






11 ,151 ,000 








Total 


15.15 


1.745,607.000 


2.091.856.000 







CONNECTED WITH MAIN RIVER BETWEEN 


LEWISTON AND ] 


BRUNSWICK. 


Caesar Pond 


Bowdoin 

Greene 


0.10 

0.05 
0.11 
0.22 
0.02 

4.56 
0.06 






5 

5 


5 

6 
5 


13.939 000 


Little Sabattus 
Pond 






6 ,970 ,000 


Loon Pond 


Webster 








No Name Pond . . . 


Lewiston 

Bowdoin 

Greene, Wales, 

Webster 

Webster 






Pond 




2.788.000 

762 .763 .000 
8.364 000 


Sabattus Pond. . . . 


6 


762 .753 ,000 












Total 


5.12 


762 ,753 .000 


794.814,000 
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Summary of Storage in Androscoggin Basin. 



Basin. 


ii 


i! 


l4 
HI 


0D.2 


IK 
III 


Upper Androscoggin River 

Magallowav River 

Between Errol and Rum- 
ford 


635 
460 

995 

860 

380 

178 


74.78 
14.68 

6.62 
26.53 
15.15 

5.12 


8.5 
31.4 

149.8 

32.4 

25.1 

34.8 


19 ,824 ,089 ,000 
8 ,444 ,940 ,000 

192 ,361 .000 
1 ,224 ,697 ,000 
1,745,607,000 

762 ,753 ,000 


22 ,179 ,541 ,000 
8 ,834 .541 ,000 

1 ,285 ,196 ,000 


Between Rumf ord and 
Lewiston 


4 ,881 ,684 ,000 


Little Androscoggin 
River 


2 ,091 .856 ,000 


Between Lewiston and 
mouth 


794 ,814 ,000 








3,610 


142.88 


24.6 


32,194,447,000 


40 ,067 ,632 ,000 
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The following stations have been maintained during 1912 in 
this basin : 

Androscoggin River at Errol, N. H. 
Androscoggin River at Rumford. 
Magalloway River at Aziscohos Dam. 



ANDROSCOGGIN RIVER AT ERROI., N. H. 

The record of flow of Androscoggin River at Errol Dam, 
N. H., has been furnished by Mr. Walter H. Sawyer, agent of 
the Union Water Power Co. since 1905. The computations are 
based on coefficients applied to 14 gates in the dam as com- 
puted from a few discharge measurements. The gate ratings 
are not as thorough as could be desired but the records as pub- 
lished are believed to approximate the true discharge and are 
considered fair. 



Monthly discharge of Androscoggin River at Brrol, N. H. 
[Drainage area, 1095 square mii^.] 



Month. 



DiBCHARGB IN SeCOND-FbET. 



Maximum. 



Minimum. 



Mean. 



Per square 
mile. 



Run-off — 
Depth in 
inches on 
drainage 



1912. 



January. . . 
February. . . 

March 

April 

iKy 

June 

Julv 

August. . . . 
September. 
October . . . 
November. 
December. . 



The year . 



1,920 
1,940 
1,940 
2,420 
3,300 
6,020 
1,890 
1,700 
1,900 
1,730 



1,460 
1,570 
1,300 
1,240 
1,660 
1,770 
1,400 
1,000 
1,030 
976 



6,020 



1,650 
1,780 
1,570 
1,610 
2,180 
3,320 
1,680 

1,600 
1,410 
1,460 
1,460 



1,750 



1.51 
1.63 
1.43 
1.47 
1.99 
3.03 
1.53 
1.31 
1.37 
1.29 
1.32 
1.32 



1.60 



1.74 
1.76 
1.65 
1.64 
2.29 
3.38 
1.76 
1.51 
1.63 
1.49 
1.47 
1.52 



21.74 
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ANDROSCOGGIN RIVER AT RUM^ORD. 

The discharge of the Androscoggin River at Rumford since 
1892 has been furnished through the courtesy of Mr. Charles A. 
Mixer, engineer, Rumford Falls Power Co. 



Monthly discharge of Androscoggin River at Rumford, Maine. 
[Drainage area, 2090 square miles.] 





Discharge in 


Skcond-Fbbt. 


Run-off — 
Depth in 
inches on 

drainage 

tarea. 


Month. 


Maximum. 


Minimum. 


Mean. 


Per square 
mile. 


1912. 
January 


2,840 
2,460 
3,540 

17 ,000 
8,330 
9,150 
2,240 
3,920 
4,740 

12 ,840 
9,170 
4,660 


2,060 
2,090 
2,210 
2,950 
3,340 
1,840 
1.590 
1,770 
1,480 
1,850 
2,400 
1,720 


2 ,330 
2,300 
2,580 
7,750 
5,470 
4,480 
1,980 
2,250 
2,360 
3,050 
3,150 
2,790 


1.11 
1.10 
1.23 
3.71 
2.62 
2.14 

.947 
1.08 
1.13 
1.46 
1.51 
1.34 


1.28 


February 


1.19 


March 


1.42 


April 


4.14 


May 


3.02 


June 


2.39 


July 


1.09 


August 


1.24 


September 


1.26 


October 


1.68 


November 


1.68 


December 


1.54 






The year 


17,000 


1,480 


3,370 


1.61 


21.93 







Note. — ^The complete hydrographie data for this station, including descriptions, list of 
discharge measurements, daily gage heights and daily discharge for 1912 will be published 
in Water Supply Paper No. 321. 
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MAGALIvOWAY RIVER AT AZISCOHOS DAM. 

Aziscohos Dam on Magalloway River, about 15 miles above 
its mouth, was completed in 1911. By its construction, Sawyer 
Lake, was created with a storage capacity of about 8 billion 
cubic feet. The outlet is into Androscoggin River above the 
Errol dam. 

Computations of discharge through the Aziscohos dam have 
been made by Mr. Walter H. Sawyer, Agent of Union Water 
Power Co., Lewiston, Maine and through his courtesy, fur- 
nished this office for publication. The lake is wholly under 
artificial control and the discharge represents such amounts as 
are required for water power interests below. The operation 
of the gates is so planned as to maintain as nearly a constant 
flow as possible at Berlin, N. H. for the extensive water power 
developments at that place. 



Monthly discharge of Magalloway River through Asiscohos Dar^, 
[Drainage area, 240 square miles.] 





Cubic feet. 


Discharge in 


Skcond-Fbbt. 


Month. 


Mean. 


Per sq. m. 


1912. 
January 


607 ,046 ,400 

246,894,400 

192 ,844 .800 

197 ,683 ,200 

610,461,200 

1 ,091 ,491 ,200 

1 ,013 ,299 ,200 

1 ,011 ,571 ,200 

1,530,676,000 

1,311,379,200 

2,348,006,400 

3 ,463 ,344 .000 


226.6 

98.1 

72.0 

76.2 

190.6 

421.1 

378.3 

377.7 

690.6 

489.6 

906.8 

1,293.0 


94 


February 


.41 


March 


30 


April 


.32 


»S^.::::!:::::::::::::::::::::::: 


79 


JUTU^ 


1.76 


July 


1.68 


August 


1.67 


September 


2 46 


October 


2.04 


November 


3.77 


December. 


6 39 






Total 


13 ,623 ,687 ,200 


426.6 




Average per month 


1.78 
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STATE WATER STORAGE COMMISSION. 



ROYAL RIVER BASIN. 

Lake Storage. 

The determination of the lake areas in this basin have been 
based on the U. S. Geological Survey topographic maps. Little 
is known of the actual possibilities of storage but a uniform 
height of 5 feet has been assumed and the total possible storage 
computed on this basis. 





Storage in 


Roya 


/ River Basin. 








Location. 




Present Storage. 


Possible Storage. 


Namib. 


1 


Cubic feet. 


1 


Cubic feet. 


Dry Pond 

Lily Pond 

Notched Pond 


Gray 


0.28 
04 

0.24 
0.13 
0.68 
0.25 







5 

5 
5 
6 
5 




New Gloucester . . 

Rajrmond, Gray 
and New Glou- 
cester 






6 ,676 ,000 


5 


33 ,454 ,000 


33 464,000 


Pond 


Durham 


18.121,000 


Sabbathday Pond. 
Shaker Bog 


New Gloucester. . 
New Gloucester . . 


6 


80.847,000 


80,847,000 
34 ,848 ,000 










Total 


1.52 


114 ,301 ,000 


172.846.000. 







Summary of Storage in Royal River Basin. 




Basin. 




If 


III 


It 


Hi 

III 


Royal River Total 


136 


1.52 


89.6 


114 ,361 ,000 


172,846.000 
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PRESUMPSCOT RIVER BASIN. 

Lake Storage. 

The entire drainage area of this basin is now covered by the 
topographic maps of the U. S. Geological Survey. The areas 
of the various lakes and ponds in the basin were measured by 
planimeter from the topographic sheets and are given in the 
tables below. The method of esthnating the present storage and 
possible storage is described on page 19 of this report. 

The table immediately below gives the areas and capacities 
of iSebago Lake for each foot of storage on the lake. The 
Sebago and Gray quadrangles were the base maps on which the 
areas were measured. The area of the shore line was measured 
and the area under the 280 foot contour. The areas as given in 
the table for each foot of storage were interpolated between the 
two areas as measured on the map. 



Areas and Capacities of Sebago Lake. 


Elevation Feet. 


Area, 
sq. miles. 


Capacity of 
section — cu. ft. 


Total capacity — 
cubic feet. 


262.5 


44.76 
44.91 
46.20 
45.50 
45.80 
46.09 
46.39 
46.68 
46.98 
47.13 



624 ,964 ,000 
1 ,256 ,061 ,000 
1 ,264 ,286 ,000 
1 ,272 ,649 ,000 
1 .280 ,873 ,000 
1 .289 ,097 .000 
1 ,297 .321 ,000 
1,306.545,000 
662 ,806 ,000 





263 


624 ,964 ,000 


264 


1 .881 ,025 ,000 


266 


3,145,310,000 


266 


4 ,417 ,959 ,000 


267 


5 ,698 ,832 ,000 


268 


6 ,987 ,929 ,000 


269 


8 ,285 ,260 ,000 


270 


9 ,590 ,795 ,000 


270.6 


10 ,253 ,600 ,000 
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STATE WATER STORAGE COMMISSION. 



Storage in Presumpscot River Basin. 

CONNECTED WITH CROOKED RIVER. 



Nams. 



Location. 



Frbbbnt Storage. 



Cubic feet. 



Possible Storage. 



Cubic feet. 



Broken Bridge 

Pond ! Albany, 

Chalk Pond jAlbany 

Cooks Pond... '^ 

Duck Pond 

Furlong Pond.. 



Hutchinson Pond. 
Iskuid Pond 



Casco 

Waterford 

Green wood, Al- 
bany, Norway.. 

Albany 

Harrison, Water- 
ford.. . 

Stoneham 



[Albany. . 
leW. 



Keewaydin Lake. 
Kneeland Pond . . , 

Little Pond Otisfiel 

Little Pappouse! 

Pond Albany. . . 

Long Pond iWatenord 

Mosquito Pond . . . lAlbany. . . 
Pappouse Pond . . . Albany. . . 
Pappouse Pond . . . | Waterford 

Parker Pond , Casco .... 

Pleasant Pond. . . . i Casco and Otis- 
field... 

Proctor Pond Albany. . . 

Sonfi^o Pond Albany. . . 

Virginia Lake IStoneham 

Weymouth Pond. . 'Stoneham 
Whitney Pond. . . . Stoneham 



Total. 



0.02 
0.04 
0.04 
0.01 

0.02 
0.12 

0.20 
0.41 
0.02 
0.02 

0.03 

0.72 

0.005 

0.01 

0.12 

26 

1.66 
0.06 
0.29 
0.21 
0.02 
0.01 



4.295 



6.0 



100 ,362 ,000 



5.0 



231 ,391 ,000 



331 ,753 ,000 



,788,000 
,676 ,000 
,676 ,000 
,394 ,000 



2 ,788 ,000 
16 ,727 ,000 

27 ,878 ,000 

46 ,721 ,000 

2 ,788 ,000 

2 ,788 ,000 

4 ,182 ,000 

100 ,362 ,000 

697,000 

1 ,394 ,000 

16 ,727 ,000 

3Q ,242 ,000 

231 ,391 ,000 

8 ,364 ,000 

40 ,424 .000 

29 ,272 ,000 

2 ,788 ,000 

1 ,394 ,000 



687 ,261 ,000 



CONNECTED WITH SONGO RIVER. 



Anonymous Pond . 

Boar Pond 

Black Pond 


Harrison 

Waterford 

Sweden 


0.73 
0.37 
0.01 
0.04 
0.06 
1.11 
2.10 
0.13 
0.72 

9.66 
0.28 


8 
7 


162 ,810 ,000 
72 ,206 ,000 


8 
7 
6 
6 
6 
8 
7 
6 
7.6 

8 
6 
6 
6 
7 
6 


162,810,000 

72 ,206 ,000 

1 ,394 ,000 


Bog Pond 


Harrison 

Waterford 

Naples 






6 ,576 ,000 


Bog Pond 






8 ,364 ,000 


Brandy Pond 


8 
7 


247 ,660 ,000 
409 ,812 ,000 


247 ,660 ,000 


Highland Lake.. . . 
Ingalls Pond 


Bndgton 

Bridgton 

Waterford 

Bridg ton, Harri- 
son, Naples 

Waterford. 

Bridgton 

Bridgton 

Sweden 


409 ,812 ,000 
18,121,000 


Keoka Lake 

liong liake 

Moose Pond 


7.6 

8 


160 ,643 ,000 
2 ,129 ,909 ,000 


160 ,643 ,000 

2 ,129 ,909 ,000 
39 ,030 ,000 


Otter Pond 


17 






23 ,697 ,000 


Sandy Creek Pond 


0.03 
0.37 
0.63 






4 ,182 ,000 


Steams Pond 


7 
6 


72 ,206 ,000 
87 ,817 ,000 


72 ,205 ,000 


Wood Pond 


Bridgton 


87 ,817 ,000 


Total 


16.30 


3 ,332 ,861 ,000 


3 ,433 ,226 ,000 
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Storage in Presumpscot River Basin — Concluded. 

CONNECTED WITH SEBAGO LAKE. 





Location. 


i 

ii 

Sit 


Pbbsbnt Storage. 


Possible Storage. 


Namb. 


1 


Cubic feet. 


1 


Cubic feet. 


Adams Pond 


Bridgton 

Sebago 


0.17 
0.13 
0.17 
0.05 
0.02 
0.10 
0.03 
0.05 
2.10 

1.09 
0.04 
0.04 
0.19 
0.04 
1.26 
0.64 

44.80 
0.71 
0.48 
0.02 






5 
5 
6 
5 
5 
5 
5 
5 
4.7 

3 

5 

5 

5 

6 

4.7 

5 

8 

6.6 
4 
5 


23 ,697 ,000 


Browns Pond 






18,121,000 


Ck>ffee Pond 


Casco 






23 ,697 ,000 


Dumpling Pond. . . 


Casoo 






6 ,970 .000 


East'SelMtso Pond 


S^^bagn 






2 ,788 ,000 


Holt Pond 


Bridgton, Naples. 
Sebago 






13 ,939 ,000 


Mill Brook Pond.. 






4 ,182 ,000 


Nubble Pond 


Rajrmond 

Bn^ton.Napira, 
Sebago. ......... 






6 ,970 ,000 


Panther Pond 

Peabody Pond. . . . 

Perley Pond..... . 


4.7 
3 


275,157,000 
91 ,162 ,000 


275 ,157 ,000 

91 ,162 ,000 
5 ,676 ,000 


Pond 


Casco 






5 ,676 ,000 

26,484,000 

6 ,576 ,000 




Naples . . . 






• • 


Windham 

Casco, Raymond. 

Rajrmond 

Windham, Stand- 
ish, Sebago, 
Naples, Casco, 
Raymond 

Casoo, Raymond. 

Naples 






Rattlesnake Pond. 
Rajrmond Pond.. . 
Sebago Lake 

Thomas Pond 

Tnckey Pond 


4.7 
6 

8 
5.5 

4 


163 ,780 .000 
89 ,211 ,000 

10 .253 ,600 ,000 

108,866,000 

53 ,526 ,000 


163 ,780 ,000 
89.211,000 

10,253,600,000 

108,865,000 

53 .526 ,000 


Webbs Pond 


Casco 


2 ,788 ,000 










Total 


52.12 


11,035,301,000 


11 181 665 000 













CONNECTED 


WITH 


PI.EASANT RIVER. 






Allen Mill Pond. . . 


Gray 


0.09 
0.09 

0.14 
2.94 

0.03 






5 
5 

5 
10 

5 


12 ,645 ,000 


Cnlliiin Pond 


Windham 

Rajrmond 

Gray, Windham.. 
G r a y a n d Ray- 
mond ...-....- 






12 ,645 ,000 


East Raymond 
Pond 






19 ,515 ,000 


Little Sebago Pond 


10 


819 ,625 ,000 


819 ,§25,000 




4,182,000 












Total 


3.29 


819,625.000 


868,412,000 









CONNECTED WITH MAIN RIVER. 



Duck Pony 

Goose Pond 

Little Duck Pond . 


Fabnouth, Wind- 
ham ..." 

Cumberland, Fal- 
mouth, Gray. . . 

Windham 

Windham 


0.96 

0.31 
0.06 
0.09 


6 
5 


133 ,816 ,000 
43 ,212 ,000 


6 

5 
5 
6 


133,816,000 

43 ,212 ,000 
6 ,970 .000 


Tuttle Pond .... 






12 ,646 ,000 










Total 


1.41 


177 .028 .000 


196 ,543 ,000 













Digitized by 



Google 



156 STATE WATER STORAGE COMMISSION. 

Summary of Storage in Presumpscot River Basin. 



Basin. 



i 






II 



5ll 






1 8.2 

III 



Crooked River. 
Songo River . . 
Sebago Lake. . 
Pleasant River 
Main River ... 

Total 



136 

244 

56 

48 

132 



4.30 

16.30 

52.12 

3.29 

1.41 



27.6 
15.0 
1.1 
14.6 
93.7 



616 



77.42 



8.0 



331 ,763 ,000 

3 ,332 ,861 ,000 

11,035,301,000 

819 ,625 ,000 

177 ,028 ,000 



587 ,261 ,000 

3 ,433 ,225 ,000 

11,181,665,000 

868 .412 ,000 

196 ,543 ,000 



15 ,696 ,568 ,000 



16,267,106,000 



Stream Flow. 

presumpscot river at outlet sebago lake. 

The record of flow of Sebago Lake has been kept since 1887 
and has been furnished from time to time by the S. D. Warren 
Co. 

It is noted in the First Annual Report, page 350, that the 
maximum discharge of Presumpscot River was 13,800 sec. ft. 
from a drainage area of 420 square miles, during the unprece- 
dented flood of March ist, 1896. This office has since been 
informed by Mr. Henry W. Foster, engineer of the S. D. 
Warren Co., that this measurement was made at Cumberland 
Mills, and furthermore, that the gates at the outlet of Sebago 
Lake and at the outlet of Little Sebago Lake were practically 
-closed at the time, permitting a combined discharge of only 
about 370 sec. ft. at the outlets in question. The remaining 
-discharge of 13,400 sec. ft. came from the area of 114 square 
miles between the outlets of the lakes and Cumberland Mills. 
This would indicate a maximum flood run-off of 118 -sec. ft 
per square mile. a. 



a. Mr. Henry W. Foster in a paper entitled "Hydraulic Development 
of Presumpscot River," presented before the Maine Society of Civil 
Engineers, Proceedings, Vol. 2, gives the drainage area as 11 5.8 square 
miles with a resulting unit run-off of 116 second feet per square mile. 
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Monthly discharge of Presumpscot River at Sebago Lake Outlet, Me, 
[Drainage area 436 square miles.] 



Month. 



Discharge in Second-Feet. 



Maximum. 



Minimum. 



Mean. 



Per square 
mile. 



Run-ofiF — 
Depth in 
inches on 
drainage 
area. 



1912 

January 

February 

March , 

April 

Miiy 

June 

July 

August 

September 

October 

November 

December 

The year. . , 



545 
647 
543 
543 
540 
538 
598 
667 
667 
678 
680 
823 



182 
188 
33 
107 
168 
180 
185 
310 
222 
223 
228 
233 



496 
487 
358 
345 
469 
471 
491 
675 
601 
611 
601 
678 



1.14 
1.12 
.821 
.791 
1.08 
1.08 
1.13 
1.32 
1.38 
1.40 
1.38 
1.66 



1.31 
1.21 
.95 
.88 
1.24 
1.20 
1.30 
1.52 
1.54 
1.61 
1.54 
1.80 



823 



33 



516 



1.18 



16.10 



Note. — ^The complete hydrographic data for this station, including descriptions, list of 
discharge measurements, daily gage heights and daily discharge for 1912 will be published 
in Water Supply Paper No. 321. 



Digitized by 



Google 



158 



STATE WATER STORAGE COMMISSION. 



SACO RIVER BASIN. 



Lake Storage. 



The systematic measurement of the areas of the lakes and 
ponds of this basin has been completed, maps used being the 
topographic sheets of the U. S. Geological Survey and Hitch- 
cock's Atlas of New Hampshire. The estimates of possible 
storage are in accordance with the methods as explained on 
page 19 of this report. 



Storage in Saco River Basin. 

CONNECTED WITH MAIN RIVER IN NEW HAMPSHIRE. 





Location. 




Present Storaob. 


Possible Storage. 


Namk. 


1 


Cubic feet. 


t 


Cubic feet. 


Conway Pond 

Davis Pond 


Eaton «fe Conway. 
Madison .... . . 


2.28 
0.13 
0.02 
0.19 
0.26 
0.13 
0.03 
0.06 
0.19 
0.10 
0.22 


9 


672,064,000 


9 
6 
6 
6 
6 
6 
6 
6 
6 

I 


672 ,064 ,000 
18,121,000 


Echo Pond 


Conway 






2 ,788 ,000 


Mountain Pond . . 


Madison 






26 ,484 ,000 


Pea Porridge Pond 






34 ,848 ,000 


Pequawket Pond. . 
Pudding Pond .... 


Conway 






18 ,121 ,000 


Conway 






4 ,182 ,000 


Robertson Pond . . 


Conway 






8 ,364 ,000 


Tlobertsfons Pond - . 


Eaton 






26 ,484 ,000 


Sawyer Pond 


Livermore 

Chatham 






13 ,939 ,000 


Webb Pond .... 






30 ,666 ,000 










Total 


3.60 


672 .064 .000 


766 ,061 .000 
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Storage in Saco River Basin — Continued. 

CONNECTED WITH MAIN RIVER BETWEEN NEW HAMPSHIRE LINE AND 

OSSIPEE RIVER. 





Location. 




Pbbsbnt Storaoh. 


P088ZBLB STORAOa. 


Namb. 


1 


Cubic feet. 


1 


Cubic feet. 


Barker Pond 

Beaver Pond 


Hiram, Sebago. . . 

Bridgton 

Denmark 

Sweden 


0.33 
0.11 

0.13 
0.01 
0.03 
0.06 
0.02 
0.05 
0.01 

0.08 

0.16 

0.04 

0.12 

0.05 

0.03 

0.002 

0.09 

0.32 
0.19 

1.52 

0.006 

0.12 

0.21 

0.008 

0.28 

2.03 

3.92 

0.82 

0.09 

0.01 

0.04 
1.66 
0.09 
0.06 

2.(50 
0.01 

0.01 

0.36 
0.03 
0.08 
0.12 
0.36 
0.04 
0.07 
0.05 


5 


45.999.000 


7 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
5 
5 
5 
5 
5 
5 

5 
5 

6 

5 

10 

10 

5 

10 


64 ,399 ,000 
15 .333 ,000 


Beaver Pond 






18 ,121 .000 


Berry Pond 

Black Pond 






1 .394 .000 


Fryeburg 

Fryeburg 

Denmark 

Lovell 






4 ,182 .000 


Bog Pond 






8 .364 ,000 


Boston Pond 






2 ,788 ,000 


Bradley Pond 

Bryant Pond 






6 ,970 .000 


Hiram . . . . t . . , - 






1 ,394 ,000 


Burnt Meadow 
Pond 


Brownfield 

Fryeburg 

Fryeburg 

Hiram . . 






22 .303 .000 


Charles Pond 






44 .605 .000 


Clays Pond 






5 .576 ,000 


Clemens Pond .... 






16 .727 .000 


Ou"hman Pond . , . 


LovelL 






6 ,970 .000 


Dan Charles Pond. 


LoveU. 






4 ,182 .000 


Dyer Pond 


Brownfield 

Xx)velL 






279,000 


Farrinston Pond . . 
Five f 3zar Ponds. 

Granger Pond .... 

Great Hancock 

Pond 






12 .545 .000 


Stoneham and 

Waterford 

Denmark. , 

Denmark 

Fryeburg 

Lovell 


5 


44,605,000 


44.605,000 
26 .484 ,000 


4 


169.500.000 


254 .251 .000 


Haley Pond .... 


836,000 


Heald Pond 






33 .450 .000 


Horseshoe Pond.. 
Hunt Pond 


Stoneham, LoveU 

Fryeburg 

Sweden 


5 


29,272,000 


68.545.000 
1,115.000 


Kejns Pond 


6 


39,030.000 


78 .060 .000 


Kezar Pond 


Fryeburg 

Lovell 




Kezar Lake 






4 
5 
5 
5 

5 


437,133,000 


Kimball Pond 


Fryeburg 

Denmark 

Fryeburg 

Hiram ..•...-,-- 






114 ,301 ,000 


Little Pond 






12 ,545 ,000 


Little Pond 






1 ,394 ,000 


Little Clemens 
Pond 






5 .576 .000 


Lovewell Pond. . . . 


Fryeburg 

Denmark 

Hiram , , , - 








Long Pond 

Middle Pond 






5 
10 

12 
5 

5 


12 ,545 .000 


9.8 


710 ,341 ,000 


16 ,727 .000 


Moose Pond 

Mud Pond 


Bridgton, Den- 
mark.w 

Ixjvell 


869.806.000 
1 .394 ,000 


Noah Eastman 
Pond 






1 .394 .000 


Pleasant Pond 


BrownfieW, Frye- 
burg 








Pond 


Denmark. ....... 

Denmark 

BrownfieW 

Sebago 






5 
5 
5 
5 
5 
5 
5 


4 ,182 ,000 


Ponds 






11 ,151 ,000 


Rattlesnake Pona. 






16 ,727 ,000 


Southeast Pond. . . 






50 ,181 .000 


Ten-mile Pond. . . . 


Brownfield 

Stoneham 

Sweden 






5.576.000 
9 .757 ,000 


Trout Pond 






Webber Pond 






6 .970 »000 












Total 


16.426 


1.038,747,000 


2 ,310 ,837 .000 
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Storage in Saco River Basin — Continued. 

CONNECTED WITH OSSIPEE RIVER. 





Location. 


k 


Prksent Storagx. 


Possible Storage. 


Name. 


1 


Cubic feet. 


1 


Cubic feet. 


Allen Pond 


ParsonsfieU 

Ossipee. N. H. . . . 
Sandwich, N. H . . 
Porter 


0.01 
0.06 
0.44 
0.32 
0.02 
0.51 
0.34 

0.88 
0.38 
0.06 
0.13 
0.25 
0.13 
0.44 

5.18 
0.01 
0.01 
0.19 

1.64 
0.32 

0.22 
0.06 

0.44 
0.08 
1.26 
0.03 
0.07 

1.41 
0.69 
0.11 
0.04 
0.21 
0.38 
0.08 
0.06 

0.32 
0.06 
0.06 
0.25 
0.26 






5 

5 
10 
10 

6 
10 
15 

10 
11 

5 

6 
10 
10 

6 

11 
5 
5 
6 

11 
6 

12 
5 

5 
6 
12 
6 
5 

5 

5.0 
11 

9 
10 
10 
10 

6 

6 
5 
5 
6 
6 


1 ,394 ,000 


Bean Pond 






8 364 000 


Bear Camp Pond.. 
Bickford Pond. . . . 






122 ,665 ,000 


8 


71 ,369 ,000 


89.211 000 


Chapman Pond . . . 


Porter 


2 ,788 ,000 


Cbooorua Ponds.. . 


Tamworth, N. H . 
Porter 






142 ,180 ,000 


Colcord Pond 


10 


94 ,787 ,000 


142 ,180 ,000 


Dan Hole Pond. . . 


Tuftonb o r o u gh, 
Ossipee, N. H . . 

Freedom, N. H . . . 

Sandwich, N. H.. 

Ossipee, N.H.... 

Tamworth, N. H . 

Ossipee, N. H. . . . 

Tamworth, N. H . 

Watertown, Ossi- 
p e e , Freedom, 
N. H 

Porter 


245 ,330 ,000 


Danforth Ponds. . . 






116 ,532 ,000 


Dinsmore Pond . . . 






8 ,364 ,000 


DiiTioan I^ake. . . . , 






18,121,000 


Elliot Pond 






69 ,696 ,000 


Garland Pond .... 






36 ,242 ,000 


Great Hill Pond. . . 






61 332 000 


Great Ossipee Lake 
Hubbard Pond 


6 


...866,461,000 


1,688,611,000 
1 ,394 ,000 


Jaybird Pond 


Hiram, Porter 

Albany, N.H.... 

Free d o m, Effing- 
ham, N. H 

Eaton, N. H 

Parsonsfield and 
N. H 






1 ,394 ,000 


Knowle*? Pond. . , 






26 ,484 ,000 


Long Bay 






502 ,926 ,000 


Long Pond 

Lords Pond 






44 ,606 ,000 


10 


61 ,332 ,000 


73 ,699 ,000 


Lovells Pond 


Ossipee, N. H. . . . 

Tuftonbo rough, 

N. H 


8 ,364 ,000 


Lower Beech Pond 






61 ,332 ,000 


Mine Pond 


Porter 

Wakefield. N.H.. 
Porter 






11 ,151 ,000 


Pine River Pond.. 
Plain Pnnd 


12 


421 ,520 ,000 


421 ,520 ,000 
4 ,182 ,000 


Pond 


Porter 






9 ,767 ,000 


Provinc5e Pond 


Parsonsfield , 
Wakefield. E f - 
fingham, N. H. 

Madison, N.H... 

Porter 






196 ,543 ,000 


Silver Lake 

Spectacle Ponds.. . 


2.0 

8 

6 


38 ,472 .000 

24 ,633 ,000 

6,691,000 


96 ,180 ,000 
33 ,733 ,000 


Spruce Pond 

Stanley Pond 


Parsonsfield 

Hiram, Porter 

Freedom, N. H... 

Hiram, Porter 

Freedom, N. H. . . 

Wolfborough. 

N. H . 


10,036,000 
58 ,545 ,000 


Swasey Pond 






105 ,938 ,000 


Traf ton Pond 






22 ,303 ,000 


Tiout Pond 






8 ,364 ,000 


Upper Beech Pond 






44 ,605 ,000 


Welch Pond 


Ossipee. N. H 

Ossipee, N. H 

Tamworth. N. H . 
Albany, N.H... . 






8 ,364 ,000 


White Pond 






8 ,364 ,000 


White Pond 






34 ,848 ,000 


Whitton Pond .... 






34 ,848 ,000 










Total 


17.40 


1,686,165,000 


4 ,482 ,288 ,000 
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Storage in Saco River Basin — Concluded. 

CONNECTED WITH LITTLE OSSIPEE RIVER. 





Location. 




Present Storage. 


Possible Storage. 


Namk. 


1 


Cubic feet. 


1 


Cubic feet. 


Adams Pond 


Newfield 


0.19 

1.07 
0.06 
0.16 

0.31 

1.01 
0.40 
0.06 

0.24 
0.03 
0.06 
0.09 
0.06 
0.06 
0.06 


5 

8 


26,484.000 
238,639,000 


5 

12 
5 


26,484.000 

357 ,969 ,000 
8 ,364 ,000 


Balch Pond 

Boyd Pond 

Holland East Pond 


Newfield and 
Wakefield, N.H. 

Tiimington 

Comisn 








Holland West 
Pond 


Cornish 






« 

4 
5 
5 

15 
5 
5 
6 
6 


43 ,212 .000 


Little Ossipee 
Pond 


Waterboro 

Parsonsfield 

Waterboro 

Newfield. S b a p - 
leigh 


4 


112,629,000 


112 ,629 ,000 


Long Pond 

Northwest Pond . . 


55 ,767 ,000 






8 ,364 ,000 


Poverty Pond .... 






100 ,362 ,000 


Sand Pond 


Baldwin 

Wakefield. N.H. . 
Shapleigh 






4,182,000 


Ssmd Pond 






8 .364 ,000 


Shy Beaver Pond . 
Byrames Pond ... 






12 545.000 






8 ,364 ,000 


Turner Pond . 


Newfield 








Wards Pond 


Limington 


9 


15,064,000 


10 


16,727.000 


Total 


3.86 


392,806.000 


763 ,313 .000 









CONNECTED WITH IkTAIN RIVER BELOW MOUTH OF OSSIPEE RIVER. 



Barker Pond .... 




0.11 
0.04 
0.23 
0.26 
0.04 

0.02 
0.29 
0.39 






5 

5 
5 

7.7 
5 

5 
6 
5.7 


15 ,333 ,000 


Deer Pond 






5 ,576 ,000 


Eagle Pond 


StAndish, Buxton 

Limington 

Baldwin 






32 ,060 ,000 


Home Pond 

IngallsPond 

Little Watchic 
Pond 


7.7 


55,813,000 


55 ,813 ,000 
5 ,676 ,000 


Standish 


0.0 




2 ,788 ,000 


Swan Pond 


y^yman .,-,.-,- 




40 424,000 


Watchic Pond .... 


Standish 


5.7 


61 ,972 ,000 


61 ,972 ,000 








Total 


1.38 


117,785,000 


219 ,542 ,000 









Summary of Storage in Saco River Basin. 



Basin. 


i 


4 

31 


i4 

III 


1* 

ll 


Possible stor- 
age capacity, 
cubic feet. 


shire 


439 

400 
462 
172 

258 


3.60 

16.43 

17.40 

3.85 

1.38 


122.0 

24.3 
26.6 
44.7 

186.8 


572 ,064 ,000 

1 ,038 ,747 ,000 

1,585,165,000 

392 ,806 ,000 

117 ,785 ,000 


756 ,061 ,000 

2 .310 ,837 ,000 

4 .482 ,288 .000 

763 ,313 ,000 

219 ,542 ,000 


line and Ossipee Riyer. 

Ossipee River 

Little Ossipee River.. . . . . 

River 




Total 


1.730 


42.66 


40.6 


3 ,706 ,567 ,000 


8,532,041,000 





II 
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Stream Flow. 

saco river at west buxton. 

This station, which was established in 1907, is located at the 
hydro-electric plant of the Portland Electric Co. The data is 
furnished for publication through the courtesy of the General 
Manager of the Company. 

Monthly discharge of Saco River at West Buxton, Maine. 
[Drainage area, 1550 square miles.] 



Month. 



Discharge in 


Second-Feet. 


Run-off — 










Depth in 
inches on 
















Per square 


drainage 


Maximum. 


Minimimi. 


Mean. 


mile. 


area. 


1,750 


774 


1,380 


0.890 


1.03 


1,480 


683 


1,110 


.716 


.77 


7,440 


505 


3,010 


1.94 


2.24 


13,000 


7.140 


9,720 


6.27 


7.00 


8.660 


4 ,850 


6,120 


3.95 


4.55 


6,540 


875 


3,450 


2.23 


2.49 


1,500 


620 


1,230 


.794 


.92 


2,160 


912 


1.400 


.903 


1.04 


2,010 


557 


1,120 


.723 


.81 


3.930 


690 


1,550 


1.00 


1.15 


4,660 


1,400 


2,950 


1.90 


2.12 


2,640 


1,030 


1,830 


1.18 


1.36 


13,000 


505 


2,900 


1.87 


25.48 



1912 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The year . . . 



Note. — The complete hydrographic data for this station, including descriptions, list of 
discharge measurements, daily gage heights and daily discharge for 1912 will be published 
in Water Supply Paper No. 321. 
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COASTAL BASIN NO. I 

This basin includes the drainage basins of the Kennebunk, 
Mousam, York and Piscataqua rivers. 

Lake Storage. 

The lakes given in the tables below are shown on the topo- 
graphic sheets of the U. S. Geological Survey and the areas 
were measured by planimeter from these maps. Estimates of 
present storage and possible storage have been made based on 
whatever information was available. It should be noticed that 
for the Piscataqua River the drainage area of 550 square miles 
is measured below the mouth of Cocheco River. The lakes and 
ponds, however, do not include any that are wholly in the State 
of New Hampshire, and hence the ratio of drainage area to 
pond area is not given. 



Storage in Coastal Basin, No. 4. 

CONNECTED WITH KENNEBUNK RIVER. 





Location. 




Present Storage. 


Possible Storage. 


Name. 


1 


Cubic feet. 


1 


Cubic feet. 


Kennebunk Pond . 
Alewives Pond 


Kennebunk 

Kennebunk 


0.46 
0.29 


4 


51 ,296 ,000 


5 
5 


64 .120 ,000 
40,424 000 










Total 


0.75 


51,296.000 


104 ,544 ,000 









CONNECTED WITH MOUSAM RIVER. 



Bunganut Pond. . . i Lyman. 
Emery«Mills Pond Shapleigh.. 
Loon JE{>nd. . , 
Mousam Pond . 
Pleasant Pond. 

Pond 

Shaker Pond . . 



Total. 



Acton 

Acton 

Acton & Shapleigh 

Alfred 

.\lfred 



0.43 
0.22 
0.19 
1.10 
1.27 
0.02 
0.34 



3.57 



59 .939 ,000 



153 ,331 ,000 



37 ,915 ,000 



251,185,000 



119 ,877 ,000 

30 ,666 ,000 

26 ,484 ,000 

153 ,331 ,000 

177 ,027 ,000 

2 ,788 .000 

47 ,393 ,000 



557 ,566 ,000 
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Storage in Coastal Basin No. 4 — Concluded. 

CX>NNECTED WITH YORK RIVER. 





Location. 




Present Storage. 


Possible Storaqii. 


Namb. 


1 


Cubic feet. 




Cubic feet. 


Folly Pond 


York 


0.07 
0.02 
0.03 
0.09 

0.21 






5 
5 
5 
6 


9 ,757 ,000 


Pond 


York 






2 ,788 ,000 

4 ,182 ,000 

12 ,545 .000 




York 






York Pond 


ElUot 














Total 


29 ,272 .000 







COASTAL. 



Lake Agamenticus 


York 

Cape Elizabeth. . . 


0.62 
0.09 

0.61 






5 
5 


72 ,484 ,000 


Great Pond 






12 ,645 ,000 










Total 


85 ,029 ,000 









CONNECTED WITH PISCATAQUA RIVER BASIN. 



Bauneg Beg Pond. 
Cox Pond 


Berwick, Sanford. 

South Berwick. . . 

Acton and Wake- 
field, N. H 

South Berwick. . . 

Acton and Milton, 
N. H 


0.28 
0.10 

3.22 
0.06 

0.28 

0.78 

0.50 
0.07 
0.36 


5 


39 ,030 ,000 


5 
5 

10 
5 

10 

12 

12 

5 

10 


39 ,030 ,000 
13 ,939 ,000 


Great East Pond. . 
Hooker Pond 


10 


897,686,000 


897 ,685 ,000 
8 ,364 ,000 


Horn Pond 


10 
12 
12 


78,060,000 
260,942,000 
167,270,000 


78 ,060 ,000 


Milton Three 
Ponds (east) .... 


Lebanon, Milton, 
N. H 


260 ,942 .000 


Milton Three 
Ponds (west) . . . 


Lebanon, Milton, 
N. H 


167 ,270 .000 


Warren Pond 


South Berwick. . . 
Acton 


9 ,757 ,000 


Wilsons Pond 






100 ,362 ,000 












Total 


6.65 


1 ,442 ,987 ,000 


1 ,575 ,409 ,000 
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Basin. 


i 


1^ 


III 


h 


11. 

IP 

m « 2 

III 


Kexmebunk River 

Moiisam River 


60 

167 

12 

6 


0.76 
3.67 
0.21 
0.61 


66.7 

44.0 

67.1 

9.8 


61,296,000 
261,186,000 


104 ,544 ,000 

667.566,000 

29 ,272 ,000 


York River 


Coaatal 




85 ,029 .000 






Piscataqua River 


226 
6 660 


6.14 
a 6.66 


43.8 


302 ,481 .000 
1 ,442 .987 ,000 


776 ,411 ,000 
1 ,676 .409 ,000 



a Includes only ponds located wholly or partially in Maine. 
b Maine 240 square miles; New Hampshire 310 square miles. 
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GEOLOGIC RESOURCES. 



The two following articles on the geology of the Eastport 
Quadrangle and the geology of the Portland and Casco Bay 
quadrangles are reports based on the results of the geological 
investigations of these quadrangles and are here issued in 
advance of their publication in their respective folios. The two 
special reports are followed by a bibliography of Maine Geol- 
ogy. 

GEOLOGY OF THE EASTPORT QUADRANGLE. 
By Edson S. Bastin and Hi:NRY S. Williams. 

The Eastport quadrangle is situated in the extreme eastern 
part of Maine and extends from 44° 45' to 45° north latitude 
and from longitude 67** 15' eastward to the international bound- 
ary. It includes an area of a'bout 250 square miles, nearly half 
of which is water. The district is one of much geological inter- 
est because of the variety of its rocks and the abundance of 
fossils and has received occasional visits from Canadian and 
American geologists at various times since 1836. The Eastport 
Folio now in press represents the first effort to study and map 
the geology in detail, and the following paragraphs summarize 
very briefly some of the more important features of this folio. 

The region is one of low relief, the higher hills seldom ris- 
ing more than 300 feet above sea-level. Many of the hills in 
the northern and western parts of the quadrangle are more or 
less elongate in a northwest-southeast direction parallel to the 
trend of the principal hard rock formations. One of the char- 
acteristic features of the region is the profusion of bays and 
estuaries separated by long narrow peninsulas and dotted with 
numerous islands and the irregularity of the shore-line may be 
appreciated when it is stated that the distance from Eastport, 
the principal town, to Lubec around the shore is 100 miles, 
while "as the crow flies" the two towns are but 3 miles apart. 
The extreme irregularity of the coast line here as elsewhere in 
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Maine has been brought about by subsidence of the land in late 
geologic times which has converted the lower courses of the 
streams into tidal estuaries. The streams of the quadrangle are 
mostly of small size and their direction is controlled in general 
by the hard-rock geology, though minor irregularities are attri- 
butable to surface deposits of gravel, sand, and glacial till. A 
number of small fresh-water lakes lie wholly within the quad- 
rangle and the larger lakes, Rocky, Boydens, and Pennamaquan, 
lie partly within it. 

Among those portions of the eastern United States whose 
geology has been carefully studied, the Eastport district stands 
unique because of the complicated manner in which its sedi- 
mentary rocks are interbedded with a great variety of volcanic 
eruptive rocks and because the life forms preserved in its rocks 
show much closer affinities with those of western Europe than 
with those of contemporaneous formations in other parts of 
the United States. The situation of the region on a coast line 
of extreme irregularity where shore erosion is active results in 
an abundance of exposures and permits the working out of the 
geology in great detail and accuracy along the shores, except 
where Pleistocene deposits have covered the bed rock. Unfort- 
unately much of the quadrangle back from the shore is sparsely 
settled, covered by a heavy growth of timber, and reveals few 
outcrops. 

The hard rock formations of the Eastport region are all of 
Silurian and Devonian age with the possible exception of a few 
diabase dikes that may be younger. They include sediments 
and a great variety of igneous rocks. The latter are in part of 
deep-seated and in part of surface (volcanic) origin. The old- 
est rocks of the quadrangle, the Quoddy shale, of. early Silurian 
age, occur in the northwest and southeast parts of the quad^- 
rangle and between them, forming a great down-faulted area, 
occur the younger Silurian and the Devonian rocks. The prin- 
cipal geologic units are the following: 
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Sedimentary and 
Effusive Igneous Rocks. 



Intrusive 
Igneous Rocks. 



Devonian — Perry formation (unconformity) , 

Eastport formation, 

Pembroke formation, 

Edmunds formation 
Silurian.. (unconformity?) 

Dennys formation 
(unconformity) , 

Quoddy shale. 



Late Silurian or early Devonian — Granite. 
Silurian and later, — Diabase. 



The bedded rocks of Silurian age form a complicated suc- 
cession of sediments and volcanic flows and tuffs. The volcanic 
rocks include rhyolites and andesites of many varieties, and 
diabases, many of which were probably extruded on a land 
surface while others were certainly laid down, as were the sedi- 
ments, in the shallow waters of the ocean. The older Silurian 
beds comprising the Quoddy shale have been much folded, but 
the younger members of the series have suffered only faulting 
and gentle folding. The Quoddy shale and the Dennys forma- 
tion carry poorly preserved fossils at a few points but the 
Edmunds, Pembroke, and Eastport formations are very rich in 
life remains. It is particularly interesting that these fossils 
resemble the fossils of the Silurian beds of England and Wales 
much more closely than they resemble those of any part of the 
Eastern United States. 

The sediments of the Perry formation of the Devonian are 
red sandstones and conglomerates plainly composed of the 
debris of the Silurian formations just described and of the 
granite. With these are interbedded diabase flows. The form- 
ation has been tilted and faulted somewhat but is somewhat less 
disturbed than the Silurian rocks. 

Diabase has been intruded in large amounts in all of the 
Silurian formations and some of the most conspicuous hills of 
the region are composed of this highly resistant rock. Granite 
is not found in place within the quadrangle, but outcrops a 
short distance to the north. 

The history of the region from Devonian times until the 
Pleistocene is not recorded by any geologic features. In the 
Pleistocene or glacial epoch the region was covered by glacial 
ice which left its traces in deposits of boulder till and glacial 
gravel. Just after the ice withdrew, the land stood for a time 
somewhat lower than at present and deposits of glacial-marine 
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clays were formed. These former tide-flats now appearing as 
nearly level lowlands, form the farm lands of the region. 

The Eastport region depends for its industrial prosperity 
more upon the products of the sea than of the land; it pos- 
sesses, however, a considerable variety of undeveloped mineral 
resources, including abundant supplies of the best road mate- 
rial, near-by supplies of granite for building, clays suitable for 
brick-making, and very large deposits of excellent peat. Tide- 
power was utilized in the past to operate a gypsum mill near 
North Lubec and may in the future be utilized there or at other 
places in the quadrangle. 
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PRELIMINARY REPORT ON THE GEOLOGY OF THE 
PORTLAND AND CASCO BAY QUADRANGLES. 



By F. J. Katz. 



Introduction. 

Location,-^The area of the Portland and Casco Bay quad- 
rangles is included between 43° 30' and 43° 45' north latitude 
and 70° and 70° 30' west longitude and embraces about 432 
square miles of which little more than half is land. The quad- 
rangles are situated in the southwestern part of Maine in Cum- 
berland and York counties. 

General geology and geography of the province, — The Port- 
land and the Casco Bay quadrangles and the State of Maine 
which includes them belong to a geographic and geologic 
province which includes nearly all of New England together 
with Nova Scotia, most of New Brunswick, and the eastern 
townships of Quebec. Topographically the province has con- 
siderable diversity of form, but for the most part is an upland 
region. The higher portions of this region are deeply incised 
by rivers and streams. In their lower courses some of the 
rivers flow in broad mature valleys. Above the higher parts of 
the New England plateau rise the White Mountains of New 
Hampshire, the Green Mountains of Vermont, a range of lower 
hills in western Maine, and Mount Katahdin. The Portland 
region is in the low maturely dissected part of the province. 
As a geologic province the region is characterized by metamor- 
phosed Paleozoic, or possibly in part older sediments and by 
abundance of surface volcanic rocks and of intrusive granitic 
and basic rocks of early and late Paleozoic age. Within this 
province itself there is some diversity even in regard to the 
major geologic features. Important variations are observed in 
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the differences in the date and severity of the regional meta- 
morphism and in the stratigraphic relations of the older rocks. 

Topography and Drainage. 

Relief. — The Portland and Casco Bay quadrangles have 
slight relief. The extreme range from sea level to the top of 
the highest hill is only 375 feet, whereas local differences in 
elevation between lowland or valley bottom and adjacent hill- 
top are from 150 to 200 feet. This is a region of small rounded 
hills and flat plains of limited extent. In the northern part the 
hills predominate and are contiguous; the plains are narrow 
and restricted to the valley borders. In the southern part the 
plains form broad uplands above which rise more or less 
detached low hills. These two areas of different topographic 
character are not sharply defined but merge along a zone ex- 
tending southwesterly from Falmouth Foreside through West- 
brook to South Buxton. 

Shore line. — The mainland shore line from the southern bor- 
der of the Portland quadrangle in Old Orchard to the northern 
border in Cumberland, 20 miles north-northeast, has a length of 
over 60 miles, and the numerous islands have an aggregate 
length of shore line of about an equal number of miles. The 
length is due in part to the few larger bays and estuaries but 
not a little also to the great number of small salients and re- 
entrants which develop considerable intricacy in the shore line. 
There are two elements in the shore line trends which are 
approximately northeast and northwest. In the Casco Bay 
quadrangle, Cape Elizabeth and the islands strongly exhibit this 
feature, not merely in shore lines but also in fhe pronounced 
northeast "grain" or trend of the ridges and hollows. This 
"grain" is an expression of the rock structures and is exhibited 
also but less conspicuously in parts of the Portland quadrangle. 

The shores exhibit three types ; cliffs, beaches, and marshes. 
Cliffs are by far the most extensive and for the most part 
developed in the hard rocks, but at some places in till and clay 
deposits. There are notable rock cliffs on Gushing Island, Cliff 
Island, and at Cape Elizabeth Lights. Sand beaches are mag- 
nificently developed along the southern shores. These are Old 
Orchard Beach, of which the northern 4 miles are included in 
the Portland quadrangle, Scarboro Beach, 1.4 miles long; Hig- 
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gins Beach, 0.7 mile long; and Bowery Beach, 0.8 mile long, 
all broad, hard beaches of fine sand, which are very popular 
bathing resorts. Besides these there are numerous smaller 
barrier and bayhead beaches composed of sand and shingle 
along the mainland and island shores. Marshy shores surround 
the tidal estuaries of New, Nonesuch, Fore, and Presumpscot 
rivers and several smaller streams. 

Drainage. — The quadrangles are well drained with the ex- 
ception of small areas in Cape Elizabeth and some small coastal 
marshes. In the Casco Bay quadrangle the drainage is by a 
few small brooks which empty directly into the sea. In the 
Portland quadrangle Presumpscot River and tributaries. Little 
River, Duck Pond Brook, Piscataqua River which enter from 
the north and west receive the drainage from the northern third 
of the quadrangle. Stroudwater River, Long Creek, Nonesuch 
River, Spurwink River, and a few other small streams have 
basins practically wholly within the quadrangle. They drain 
the southern area and discharge into several marshy estuaries. 
Saco River is a large stream which touches the south edge of 
the quadrangle and receives the drainage from a few square 
miles in the southwest corner. 

With the exception of the marshes bordering the tidal estu- 
aries, the undrained areas are small. They include swamps 
behind barrier beaches on Peaks and Long Islands and along 
the Cape Elizabeth and South Portland coast. There are also 
four small undrained areas in South Portland and Cape Eliza- 
beth where rock basins are obstructed by glacial debris or 
ancient sea beaches. 

Geology. 

In the Portland and Casco Bay quadrangles there are rocks 
as old, probably as the older Paleozoic and some as young as 
the late Pleistocene, and they include various igneous rocks and 
sedimentary types, some most thoroughly recrystallized by 
metamorphism, and others wholly unindurated. The geologic 
structure and history are correspondingly complicated. There- 
fore some of the geologic problems remain unsolved and what 
follows is to be regarded as only a preliminary and tentative 
statement. 
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Paleozoic? Rocks. 

The oldest rocks comprise a large group of gneisses, schists, 
and slates, of both igneous and sedimentary origin, and granites, 
which are all most probably of Paleozoic age. 

Gneisses. 

Distribution, — The northwestern corner of the Casco Bay 
quadrangle and the northeastern part of the Portland quad- 
rangle, that is, in area limited on the south and west by a line 
from Bartlett Point through Woodfords to Westbrook and 
thence northwest, is occupied by gneisses with which there is a 
large amount of granite and pegmatite. 

Lithologic character. — The gneisses are of three kinds, a 
dark, for the most part fine and even-grained biotite gneiss; 
light gray, medium-grained granite gneiss; and a dark gray, 
coarse, biotite gneiss of diorite composition. 

The fine dark biotite gneisses occupy much the largest part 
of the area. They consis-t chiefly of small grains of biotite 
(black mica), muscovite (white mica), quartz and feldspar. 
Quartz and biotite are generally most abundant and approxi- 
mately equal in amount. In some places the rock is made up 
predominantly of quartz. These rocks are wholly recrystallized 
by metamorphic processes. That is, they have been so altered, 
through physical and chemical changes induced by the pressure 
and heat of deep burial and mountain making deformation and 
by intrusion of igneous material, that their original characters 
are largely obscured. Their composition, however, suggests 
strongly that the rocks were originally mainly grits and sand- 
stones. 

The light gray granitic gneisses occur in several areas, some 
of considerable size, in Falmouth, Deering, Westbrook, and 
Windham. The rock is a gneissic biotite granite of light to 
medium gray color and fine to moderately coarse, even texture, 
and consists of potash feldspar, microcline, and orthoclase, 
quarts, soda lime feldspar (oligoclase), biotite, and some mus- 
covite. The proportion of the constituents, nota'bly the biotite, 
varies from place to place, and where most abundant the biotite 
is usually coarse. The biotite and muscovite are generally in 
parallel arrangement and give the rock its gneissic structure. 
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The diorite gneiss was found in one comparatively small area 
north of the city of Westbrook. This is a dark gray, coarse- 
grained, gneissic diorite composed of andesine feldspar, quartz, 
biotite, hornblende, and accessory minerals. The gneissic 
texture is due to large, subparallel scales of biotite. 

Structure. — The biotite gneisses are intricately, closely, and 
minutely folded. The axial plane of the folds, the banding on 
the limbs of folds, and the cleavage quite uniformly strike 
northeast. Dips vary from highly inclined to flat and are gen- 
erally northwest but not infrequently southeast. The contacts 
and the cleavage of the granitic gneiss parallel the cleavage of 
the mica gneisses which it intrudes. 

The diorite gneiss is intrusive into the dark mica gneisses, 
partly in bands parallel to the gneissosity. The rock is pre- 
sumably closely related to the gray granite gneisses, probably as 
a more basic phase of the same 'body. 

Stratigraphy. — The stratigraphic relations of these rocks are 
not determined and there are no data on their thickness. 

Age and correlation. — The gneisses if not the oldest are at 
least as old as any rocks in the region. The biotite gneisses are 
the most metamorphosed and are intruded by old and metamor- 
phosed granitic rocks which do not appear within the other 
formations of the region. On the assumption that these old 
intrusive granites are as old or older than the undeformed 
granites of the neighboring Penobscot Bay region, the gneisses 
must be pre-Silurian in age. Hence the gneisses of the Port- 
land region are tentatively assigned to the early Paleozoic or 
an earlier era. 

Schists. 

Distribution. — Except for the area occupied by the rocks dis- 
cussed above and another area of about two square miles in the 
southwest corner of the quadrangle, the two quadrangles are 
occupied by a considerable variety of rocks which may collec- 
tively be termed schists. They have in common certain general 
features and present the same general difficulties to study and 
mapping, so that they must be here treated as a unit. 

Lithologic character. — Among the kinds of rock recognized 
in this group are the following : 
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1. Dark gray, brownish, and bluish quartzites in Gorham, 
Buxton, and the northwestern part of Scarboro townships. 
These are for the most part fine-grained and massive or only 
slightly schistose. Some are quite homogeneous and vitreous, 
showing only quartz and a little mica as constituents. Others 
are finely banded quartz-biotite rocks and still others contain 
considerable amount of garnet, amphibole, and other minerals. 

2. Conglomeratic schist. Light to dark greenish-gray schis- 
tose rocks with vestiges of coarse fragmental texture. These 
rocks are generally characterized either 'by small blue quartz 
eyes, about i-8 inch in diameter, or abundant fine amphibole 
needles, or both these features. They are present on the 
Reform School grounds and in the ridge from South Portland 
Heights to Fort Preble; on House Island; Little Diamond 
Island; and Great Diamond Island. 

3. Hard gray and whitish quartzites in beds from a few 
inches to several feet thick and interbedded with thin gray 
phyllites. Some beds are fine-grained, pure, vitreous quartz- 
ites; others are coarser and distinctly fragmental. For the 
most part the quartzite of this formation is only slightly 
schistose, while the intercalated softer beds are thoroughly so. 
These rocks are prominently exhibited in the cliffs of Prout's 
Neck, Richmond Island, and in places along the Cape Elizabeth 
shore from McKenney Point to Zeb Cove. 

4. Very fine-grained, light-gray phyllites. Some of these 
rocks are very micaceous, others more siliceous and slaty. 
They are characterized by capacity to cleave into thin plates 
and the glistening covering of fine mica scales on the surface 
of the plates. Some of these rocks are studded with numerous 
small crystals of garnet. They are widely developed through 
South Portland, Scarboro, and Cape Elizabeth, and in many 
of the islands. 

5. Light and dark grSty phyllites and mica schists of coarse 
and fine grain,, containing abundant garnet, or kyanite, or mag- 
netite, or other mineral, or several of these. They are found 
abundantly in South Portland, Scarboro, and Cape Elizabeth, 
and on House, Peaks, and Diamond islands. 

6. Interbanded thin limestone and phyllites. Thin bands of 
dark fine grained crystalline limestone, which weathers to a 
light bluish color are interbanded with thin phyllite or schist. 
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The limestone and associated slates are in places studded with 
garnet. These rocks are exposed in Cape Elizabeth near Great 
Pond and on the shore, in Knightsville, on Great Diamond 
Island, on Chebeag Island, and in South Harpswell. 

7. Black slate (graphitic quartz schist). A black fine- 
grained, thoroughly schistose siliceous rock containing abund- 
ant carbonaceous (graphite) matter, pyrite grains, and some 
mica occurs in the Reform School grounds and for 3 miles in 
the ridge southwest from Fort Preble, through South Portland 
Heights, on Little and Great Diamond Islands, Chebeag Island, 
Cape Elizabeth shore, and at several places in southeastern 
Scarboro including Prouts Neck and Blue Point Hill. 

8. Chlorite schist. Fine to moderately coarse, highly cleav- 
able, dark greenish gray to bluish black schist, consisting pre- 
dominently of mica and chlorite but quite generally containing 
large and very abundant quartz eyes and anastomosing veins, 
etc. Abundant in Old Orchard, Saco, Scarboro, South Port- 
land, Cape Elizabeth, and on Outer and Inner Green, Jewel, 
Cliff, Brown Cow, Eagle, Ministerial, Upper Flag, Haskell 
islands and elsewhere. These rocks quite generally contain 
disseminated crystals of iron pyrites and are heavily stained 
with iron rust at the surface. 

9. In the southern part of the towns of Old Orchard and 
Saco there are quartzites, phyllites derived from argillaceous 
sediments, and limestones which appear to be less metamor- 
phosed than the foregoing rocks. The quartzites and phyllites 
on and near Old Orchard Beach are slightly schistose gray 
rocks which distinctly show their original sedimentary banding. 
The limestones are found in a small area extending northeast- 
erly from Lincoln Street in Saco west of the Boston and Maine 
Railroad to Bradley Street. In this area is some blue-gray, 
fine-grained limestone which is much shattered and crushed but 
not schistose and some slightly schistose argillaceous limestone. 

10. Schistose granite. The northern part of Cape Elizabeth 
township north of a line from the forks of Spurwink River to 
Pond Cove and a small part of the eastern shore of South 
Portland, Gushing Island, all but the western shores of Peaks 
and Long islands the southeastern part of Chebeag Island, the 
western part of Cliff and Stone islands, Hope Island, Little 
Bang, Stockman, and Whaleboat islands, and the small islands 
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adjoining the above are occupied by wMtish or light gray to 
dark gray rocks of various phases but of like composition and 
origin. For the most part these are fine to medium grained, 
with conspicuous mica flakes in porphyritic arrangement, and 
grains or knots of quartz, and in places feldspar. These rocks 
characteristically develop a light yellowish green color when 
weathered. They have the composition of granite porphyries, 
in places of darker more basic granite, and elsew'here, particu- 
larly along the northwest border, of very silicic or aplitic 
granite. The contact relations at a few localities show that this 
group of rocks was intruded into the sediments which surround 
it. The granite porphyry was folded up and mashed with the 
other rocks and has been rendered thoroughly schistose and its 
relations for the most part obscured. 

II. There are numerous small irregular masses, some long 
dikelike bodies of dark green to black hornblende rocks, amphi- 
bole-gamet rocks, and fine-grained mica-hornblende rocks, 
which are basic dikes intruded into the above rocks during an 
early period of their history and mashed and metamorphosed 
along with them. 

The above formations contain abundant quartz veins, and 
small pegmatite veins of various types. Some of the quartz 
veins are old and are folded and deformed with the including 
rocks. Others, and in particular the pegmatite, post-date the 
metamorphism as their constituent minerals are undeformed. 

Structure. — The rocks above considered are thrown into a 
complex system of folds, with axes trending approximately N. 
45° E. to N. 30® E. major folds, which are measured in miles, 
have superposed upon them minor folds in successive series of 
diminishing size. Of these folds the smaller, minor folds are 
more complicated, being very closely appressed, particularly in 
the softer rocks. There is also a gentle cross folding at 
approximately 90°. The pitch of this system of folds is domi- 
nantly southwest. 

The most striking structural feature of these rocks is the 
schistosity or slaty cleavage which has an almost uniform 
northeast strike, ranging between N 45° E. and N. 30° E., with 
the exception of a small area in Saco and Old Orchard where 
the clevage trends more to the east. The dip of the cleavage is 
for the most part very high or vertical but locally is almost 
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horizontal. The formations are so complexly folded that there 
is little constancy in the strike and dip of the bedding planes. 
Because of the close folding also, the contacts of the various 
types of rocks appear to be predominantly parallel to the trend 
of cleavage. The prominent and almost universal joints are in 
three sets of planes: One approximately vertical and parallel- 
ing the axial planes of the folds ; a second at right angles to the 
first and nearly vertical or dipping at high angles to northeast 
or southwest ; the third dipping at low angles lo*' to 20° to the 
southwest. Other joints are abundant but less regularly and 
widely developed. 

Granites and Pegmatites. 

Undeformed granitic rocks occur in two areas, one within 
the general area of the gneissic rocks. Here there are numer- 
ous masses of pegmatite and pegmatitic granite abundantly 
distributed, but in generally small bodies, which traverse the 
gneissic rocks. These pegmatites and granites are coarse- 
grained rocks composed essentially of orthoclase and microcline, 
quartz biotite, and muscovite, and frequently also contain 
accessory tourmaline and garnet. These rocks cut the gneisses 
chiefly as dikes parallel to the cleavage but also transversely and 
irregularly. They are at least as young or younger than the 
metamorphism of the gneisses and older than the diabases 
described below. 

In an area of about i by 2 miles in the southwest comer of 
the Portland quadrangle and extending into the adjoining quad- 
rangle is a quartz diorite of slightly greenish, light-gray, color, 
medium and even-grained texture, composed of feldspars, bio- 
tite, dark hornblende, some quartz and magnetite. Around the 
south margin of this rock is a narrow zone of fine-grained gray 
porphyries and felsites. The quartz diorite invaded the quartz- 
ites and slates at a later date than the regional metamorphism of 
the latter. 

Diabase and Gabbro Dikes. 

Basic rocks in dikes are very numerous throughout the quad- 
rangles. They are dark brown to greenish black rocks of 
medium to very fine and aphanitic texture. They are usually 



Digitized by 



Google 



GEOLOGY OF PORTLAND & CASCO BAY QUADRANGLES. 1/9 

even-grained but sometimes porphyritic. The larger masses, 
such as the ones near Mosher's corner and about i 1-2 miles 
west of Gorham, are fine-grained gabbros, composed chiefly of 
plagioclase and pyroxene (diallage). The smaller dikes are 
fine-grained to aphanitic diabases and basalts. The dikes gen- 
erally follow the cleavage planes where intrusive into the 
schists and gneisses. They are observed cutting all the other 
hard rocks of the region and are the youngest rocks with the 
exception of the loose formations described below. 

Pleistocene. 

Glaciation. — The surface of the hard rocks is everywhere 
more or less perfectly smoothed and rounded. In some places 
where it is protected from weathering processes the rock sur- 
faces exhibit beautiful polishing and striation. The striae trend 
from S. to S. 25° E. 

In many localities there may be seen directly overlying the 
bed rock deposits of glacial till. This is loose or slightly con- 
solidated, drab or blue gray, heterogeneous material, consisting 
of pebbles and boulders of various sizes, shapes and materials, 
in a matrix of gritty clay or clayey sand. There are fine ex- 
amples of this on Chebeag Island and in the base of Munjoy 
Hill and Bramhall Hill. Stratified gravel and sand, presumably 
in part of direct glacial origin, but also formed by reworking 
and redeposition of glacial materials in the sea which covered 
them after retreat of the ice, are abundant. There are impor- 
tant deposits of such material about the higher hills in the 
eastern part of the Portland quadrangle. In Cape Elizabeth 
the higher surfaces have been very largely swept clean of glacial 
deposits which have been redeposited in the sags and hollows. 

At some localities, notably north of Great Pond in Cape 
Elizabeth, between Meeting House Hill and South Portland 
Heights, and about 2 miles southwest of Gorham village, this 
reworked material of glacial origin has been redeposited in 
characteristic shore formations; in the first localities as wave- 
built barrier-beaches and terraces ; in the second as a hooked 
spit jutting out from a rock cliflf and inclosing what was a 
small lagoon now at an elevation of about 200 feet above sea 
level. Munjoy, Bramhall, and Meeting House Hills also have 
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deposits of reworked giacial materials indicating submergence 
of 140 to 160 feet at the first two localities and over 100 feet 
at the last. 

Marine Clay. 

Distribution, — Clay is distributed widely throughout the low- 
lands about Back Cove and the estuaries of Presumpscot, Fore, 
New, and Saco rivers. Through the townships of Saco, Old 
Orchard, Scarboro, South Portland, and parts of Westbrook 
and Portland, the clay forms a practically continuous flat belt, 
roughly 6 miles wide, interrupted only by hills that are for the 
most part isolated and small. In a large part of this region the 
clay is concealed by overlying sands. In the western and 
northern parts of the Portland quadrangle the clay occupies the 
valleys and extends up several of them for some distance 
beyond the region here considered. Along the shore and 
around the estuaries the elevation of the top of the clay ranges 
from about tide level to 20 or 30 feet. Farther inland it slopes 
up to broad flats which are between 70 and 100 feet above the 
sea, and thence the clay rises gradually in the valleys to the 
north and west to a maximum height, within the region studied, 
of about 200 feet on Little River, in the northwest comer of 
the Portland quadrangle. 

Appearance and character. — The clay is for the most part 
olive-gray to blue-gray in color. It is exceedingly fine-grained. 
The margins and base of the clay are in places sandy and such 
parts are yellowish or a light rusty brown. Although sporadic 
bowlders are found within the clay, it is remarkably free from 
sand and pebbles. The material is very uniform in grain and 
color (except where it is sandy) and no distinct bedding or 
other structures can be recognized in fresh exposures. How- 
ever, when the clay in natural and artificial exposures dries, it 
breaks up into very small blocks bounded by uneven, approxi- 
mately horizontal surfaces (bedding) and a roughly rectangular 
system of close and short, nearly vertical cracks. The cracks 
have very commonly a thin black stain. When thoroughly dry 
the clay is a light drab-gray in color and the stains bleach to 
brown. 

Thickness. — In the coastal region a thickness of approxi- 
mately 70 feet of clay is indicated by drill records. There is an 
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aggregate thickness of about lOO feet on the sides of the valley 
of Little River. Inasmuch as the clay lies in depressions in the 
older formations its thickness may be expected to be irregular 
but in general to decrease toward the margins of the clay 
bodies. 

Structure and stratigraphy. — The clay formation in the Port- 
land region is a sheetlike 'body of fairly uniform character, 
having in general an approximately plane upper surface with 
gentle eastward and southeastward (seaward) slope. It lies 
unconformably upon glacial drift and is in part covered by 
considerable beds of sand which are traceable northwestward to 
the region where they merge into glacial deposits. The clay is 
therefore assigned to the Pleistocene, the epoch of glacial occu- 
pation of Maine. The marine origin of the clay, which is sug- 
gested by its distribution along the coastal region and in the 
valleys tributary to the coast, is established by the remains of 
marine animals it contains. The clay deposits are similar to the 
clam flats of the present day and are evidence that during the 
time of their deposition the ocean spread over and in places 
submerged parts of the present coastal lands to depths of more 
than 200 feet. 

Marine? Sands. 

Distribution. — In the region lying south and west of a line 
between Gorham and Ligonia the flat, or plain, areas are occu- 
pied by sand beds. There are notably broad areas of sand flats 
southwest of Gk)rham village in Scarboro and in Saco and lesser 
ones in South Portland, Buxton, and Old Orchard. 

Character. — The sand is white or slightly yellowish or rusty 
yellow in color. It is fine to moderately coarse in grain but for 
the most part of medium grain, dominantly composed of quartz 
with a little feldspar, and some mica scales and an unimportant 
amount of other mineral and rock grains. The grains are 
partly rounded but of sufficient subangularity or angularity to 
be a noticeably "sharp" sand. 

Structure. — The sand is evenly horizontally bedded, or very 
nearly horizontally. The slopes of the sand surface south of 
Gorham are away from the hills, about which the sand lies and 
both the total thickness of the sand deposit and the size of grain 
diminish in the direction of slope. In Scarboro the sand sur- 
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faces appear to slope eastward and southward, in which direc- 
tion also the fineness and thickness of the deposit diminish. 
The sand overlies the marine clay. In two places there was 
observed an interlamination of sand and clay and a gradation in 
character from the pure clay to the clean sand beds. The great- 
est thickness measured is 32 feet. It is probable that this is 
near the maximum thickness for the Portland quadrangle and 
that the average thickness is considerably less. The sand, over- 
lies the clay conformably, and is Pleistocene in age. 

Summary of Geologic History. 

The Portland region, sometime early in the Paleozoic era or 
earlier, was the site of deposition of siliceous, argillaceous, and 
calcareous sediments. These are most probably marine sedi- 
ments, but what and where the lands which supplied these sedi- 
mentary materials is yet undecipherable. Following the depo- 
sition and induration of these sediments they were intruded by 
fine-grained, granitic porphyries and subsequently by numerous 
small basic dikes. These rocks were all undoubtedly deeply 
buried by other rocks, for the next recorded event is extreme 
deformation by close folding and mashing of those beds which 
are now seen. In the course of these processes the rocks were 
severely metamorphosed and their secondary structures, rock 
cleavage, and so forth were developed. At the same time the 
region was probably transformed into a mountainous province. 
In the northern part of the quadrangle, at that time or subse- 
quently, there were injections of granitic materials which 
further metamorphosed the sedim-ents to gneisses, and by the 
continued or repeated regional metamorphism these granitic 
intrusives were themselves rendered gneissoid. The intrusion 
in this vicinity continued after regional deformation ceased or 
occurred where deformative forces were locally inoperative, 
so that there are numerous undeformed dikes of pegmatite. 
Following these early Paleozoic events there was a long period 
during which the region was subjected to erosive agents and, 
when its surface had thereby been much reduced, there was 
renewed volcanic activity which introduced numerous basic 
dikes. The region remained a land surface upon which erosion 
continued, so far as there is any record, up to the Pleistocene 
incursion of the glacial ice. The region had by that time been 
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reduced to a low maturely dissected plateau. The ice sheets 
encroached on the plateau from the north and spread over the 
entire region and out into the Atlantic Ocean, modifying the 
land surface by erosion and by deposits of glacial material. On 
its retreat the ice left the land depressed so that the sea fol- 
lowed the ice, inundating the old land to depths of approxi- 
mately 200 feet. The waves and currents of the advancing sea 
sorted and redistributed the loose glacial deposits. In the quiet 
depths and emba)mients of the sea the glacial rock floor, mud, 
silts, and so forth, contributed by the glaciers which still lay 
in the region to the north and west, were deposited as a marine 
clay formation. While the land was subsequently being brought 
up to its present elevation there were distributed in the shallow- 
ing waters of the retreating sea the sands which overlie the 
clay. The region seems to have been standing at about its 
present elevation for a short time, during which the re-estab- 
lished drainage system has slightly dissected the Pleistocene 
deposits. 

Mineral Resources. 

Materials of economic importance in the Portland region are 
rocks, sand and gravel, clay, groundwaters, and soils. The 
rocks of the region because of their slaty character, which is not 
highly enough developed to make a good slate, are little used 
for building except for foundations or "cellar stones" and like 
purposes. Almost any of the rocks will serve for such use, but 
the granitic gneisses are best and more quarried than other 
rocks and are used as well for curbing, for culverts, and so 
forth. Various kinds of schists and gneiss are quarried and 
crushed at several localities for road metal and for making con- 
crete. The granitic gneisses, widely distributed through Deer- 
ing, could furnish Portland with a large supply of such material 
of good quality. Quartzites and graywackes about Portland 
are also so used but are less desirable for road material. In 
and near Saco the quarries in argillaceous limestone furnish 
cruAed rock of good grade for road metal. 

Sand and gravel are abundantly spread over the region in the 
glacial- deposits and supply surface material for roads and are 
used for concrete. 
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Clay from the marine Pleistocene formation is conveniently 
distributed in vast quantity. It is of excellent quality for brick 
making and for drain tile and other non-refractory wares of 
that kind. It is also mixed successfully with fire clays from 
other localities for the manufacture of grate bars and for 
glazed pipe. The clay is also useful for road building in the 
sandy areas of the district. 

The region is well provided with groundwaters of good 
quality for all domestic and farm purposes. Such water is 
derived both from the hard rocks and from the unconsolidated 
deposits. In the former the groundwaters collect chiefly in the 
fracture systems and are reached by deep wells, some of which 
tap water under sufficient pressure to cause it to flow at the 
surface.' In the unconsolidated deposits there are besides other 
less well defined sources of water, two principal ones being at 
the base of the marine clay and at the top of the clay where it 
is overlain by considerable sand beds. The cities of Portland 
and South Portland and much of Falmouth, Westbrook, and 
Gorham, are supplied with water from Sebago Lake which lies 
just north of the Portland quadrangle. 

The Portland region has three chief types of soil: i. Soils 
of mixed glacial and residual origin which have been modified 
by post-glacial accumulations of humus and over a large area 
by the resorting of glacial material by the sea. These soils are 
on the hills and slopes and are bowldery and rocky, yet they are 
th« most fertile and are generally cultivated. 2. Soils upon 
the flat or gently sloping marine clay deposits. These, although 
less fertile because "cold" and wet, are easily and extensively 
cultivated and in particular produce rich hay crops. 3. The 
soils of the flat sandy plains which are little cultivated. 
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The Public Laws of Maine, 191 1, Chapter 170, amending the 
organic act of the State Water Storage Commission, provided 
for a geological survey of the State in cooperation with the 
U. S. Geological Survey. A great deal has- been written on the 
geology of the State but a thorough index of the same has 
never been published. It was found that certain information of 
this nature was available in published and manuscript form, and 
a compilation of same has been made. It is believed that such 
an index will be of great value to anyone interested in this 
natural resource of the State. 

The following bibliography has been compiled from various 
sources, including Bulletins of the U. S. Geological Survey 
entitled. Bibliography of the United States, numbers 127, 188, 
189, 301, 372, 409, 444, 495, 524. Additional references were 
obtained from the card catalog of the Portland Society of 
Natural History, loaned by Mr. Arthur H. Norton, Lifbrarian 
of the Society, and from a card catalog of Bowdoin College, 
compiled by the late Professors Leslie A. Lee and F. C. Robi- 
son, and loaned by Prof. Marshall P. Cram. 

The geological index that follows is compiled largely from 
the bibliography and in the main is simply a geographical and 
mineralogical index. It includes however, a special mineral- 
ogical index, prepared in the office of the Commission, from a 
detailed examination of the bulletins of the U. S. Geological 
Survey devoted to the geology of the State of Maine. 

The bibliography has not been checked in detail by the exam- 
ination of every publication noted and therefore its accuracy 
has not been thoroughly checked. Reliance has been placed on 
the three sources mentioned above, namely the Bulletins of the 
U. S. Geological Survey and the card catalogs noted. It is 
believed that if any errors have crept in, they are to references 
that may not refer directly to Maine. 

Each separate article has been given a consecutive number 
and the geological index refers to this numerical system. 
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Geologicai, Publications. 

Agriculture of New York. 

American Academy of Arts & Sciences. Memoirs, Proceedings, Boston. 

American Association for the advancement of Science, Salem, Mass. 

American Association of Geologists and Naturalists, Boston, Mass. 

American Chemical Journal, Baltimore, Md. 

American Geologist, Minneapolis, Minn. 
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American Journal of Science, New Haven, Conn. 
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American Naturalist, Philadelphia, Pa. 

American Philosophical Society, Proceedings, Transactions, .Philadel- 
phia, Pa. 
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Boston Herald. 

Boston Journal of Natural History, Proceedings, Memoirs, Boston. 
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Canadian Naturalist, Montreal. 

Chemical and Geological Essays, Boston, Mass. 

Chemical News. 

Colby College Bulletin, Waterville, Maine. 

Eastport Sentinel, Eastport, Me. 

Economic Geology, Lancaster, Pa. 

Engineering and Mining Journal, New York, N. Y. 

Essex Institute, Bulletins, Proceedings, Salem, Mass. 

Geological Magazine. 

Geological Sketches, Boston, Mass. 

Geological Society of America, Rochester, N. Y. 

Geological Society, Quarterly Journal. Bulletin. London. 
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Geology and Natural History of Canada. Annual Reports. 
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many. 

Harpers Monthly Magazine, New York. 

Harvard College Museum of Comparative Geology, Bulletins. Cam- 
bridge, Mass. 

Industrial Journal, Bangor, Me. 
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Johns Hopkins University, Circulars. Baltimore, Md. 
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ern Maine, Ellsworth, Me. 
COOKE, JOSIAH P., JR. 

121 — Crystallographic examination of a Hebron, Maine mineral and 
a comparison with the childrenite of Tavistock, England. — 
Am. Jour. Sci. 2d ser. 36, p. 258, 1863. 37, p. 70, 1864. 
CROSBY, W. O. 

122— 'Geology of Frenchman's Bay, 'Maine. — /Boston Soc. Nat. Hist. 
Proc. V. 21, pp. 109-117, 1883. Abstract, Am. Jour. Sci. 3d ser 
V. 23, p. 64, 1882. 

123— Geological report on the Pembroke mine, 1881.— Reprinted in 
the Eastport Sentinel. 'March 11, 1906. Geological descrip- 
tion and analysis of ore, gold, silver, lead, zinc, and native 
silver. 

124 — Origin and relations of continents and ocean basins. — Proc. Bos- 
ton Soc. Nat. Hist. 22, 1883, pp. 443-85. 
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CROSS, W. 

See Iddings and Cross, No. 324. 
CROSSKEY, H. W. 

See Brady and Crosskey, No. 76. 
DALE, T. NELSON. 
125 — iSlate investigations during 1904. — U. S. Ceol. Surv. Bull No. 

260, pp. 486-488, 1905. 
126— Note on a new variety of Maine slate. — U. S. Geo!. Surv. Bull. 

No. 285, pp. 449-450, 1906. 
127 — Building stone and road material in New England. — U. S. Ceol. 

Surv Bull. 315 j, pp. 356-357, 1907. 
128 — The granites of Maine. — With an introduction by George Otis 
Smith. U. S. Geol. Surv. Bull. No. 313, 202 pp., 14 pis., 39 
figs., 1907. 
DALE, T. NELSON AND ECKEL, EDWIN C. 
129— Slate deposits of the United States.— U. S. Geol. Surv. Bull. No. 
275, PP- 51-125, 18 pis., 12 figs., 1906. 
DALL, WM. H. AND HARRIS, G. D. 
130— Correlation papers. Neocene. Citation of writers on the tertiary 
deposits of Maine at Kittery, Lubec, etc. — Jackson, Hitch- 
cock, etc. Bull. U. S. Geol. Surv. 84, pp. 32-33, 1892. 
DANA, EDWARD S. 
131 — Note on Rammelsberg's Ueber die Zusammensetzung der Lith- 
ionglimmer. Mentions his formula for the Lepidolite of Paris^ 
Maine. — Am. Jour. Sci. 3d ser. 17, p. 333, 1879. 
13a— New mineral localities. — Smithsonian Inst. Report, 1882, p. 542. 
Brief mention only of Stoneham, Norway, Peru, and Paris, 
Maine. 
133 — On the occurrence of Fine 'Materials in Maine. — Smilihsonian 

Report, 1883, pp. 670, 671. 
134 — Note on supposed herderite from Maine. Stoneham. — ^Am. Jour. 

Sci. 3d ser. 27, p. 73, 1884. 
13s — On the crystalline form of the supposed herderite from Stone- 
ham, Maine. — ^Am. Jour. Sci. 3d ser. 27, p. 229, 1884. Groth's 
Zeit. f . Kryst. u. Min. 9, pp 278-82, 284. 
136 — Description of apatite from Paris, Maine. — Am. Jour. Sci. 3d 

§er. 27, p. 480, 1884. Am. Nat. 18, p. 1038. 
137— Columbite from Standish, Maine. — ^Am. Jour. Sci. 3d ser. 32, 

pp. 386-387, 1886. Groth's Zeit. f. Kryst. u. Min v. 12. 
138— A new mineral from Maine. — Proc. Nat Acad. Sci. 1888. Am. 
Nat. 22, p. 1043, 1888. 
DA-NA, EDWARD S. AND WELLS, HORACE L. 
139 — Description of the new mineral, beryllonite. (Discovered at 
Stoneham, Me. 1886).— Am. Jour. Sci. 3d ser. 37, pp. 23-32, 
1889. Am. Nat. 23, p. 172, 1889. 
DANA, JAMES D 
140 — Description of idocrase from Sanford, Maine. — ^Am. Jour. Sci. 
2d ser. 18, p. 419, 1854 
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DANA, JAMES D.-X:oncluded. 
141— Manual of Geology. Phila., 1863.— ^Contains a brief mention of 

geological formations in Maine: Lower Helderberg, p. 252. 

Oriskany period, p. 266, Hamilton, p. 282. Uplifts of Devonian 

and Silurian, p. 304, Glacial effects at Penobscot Bay, p. 545, 

etc., etc. 
142 — Mention of DeLaski's theory of a Penobscot Bay Glacier. — ^Am. 

Jour. Sci. 2d ser. 35, p. 249, 1863. See also 342. Ramsay on 

Glacial Origin of lakes. 
143. — On the Connecticut River Valley Glacier and other examples of 

glacier movement along the valleys of New England. — ^Am. 

Jour. Sci. 3d ser. v. 2, pp. 233-243, 1871. 
144 — On the glacial and Champlain eras in New England. — ^Am. Jour. 

Sci. 3d ser. v. 5, PP. 198-211, 217-218, 219, 1873. 
145— -Recent changes of level on the coast of 'Maine, with reference 

to their origin and relation to other similar changes, by N. S. 

Shaler.— Am. Jour. Sci. 3d ser. v. 9, Pp. 316-318, 1875. 
, 146 — The geology of New Hampshire. Review of atlas. — ^Am. Jour. 

Sci. 3d ser. v. 16, pp. 399-401, 1878. 
147 — Archean axes of eastern North America. — Am. Jour. Sci. 3d 

ser. V. 39, PP- 37^2»3* 1890. 
DANA, JAMES D. AND BRUSH, -GEORGE F. 
148 — ^A system of mineralogy. New York. — Very full list of Maine 

minerals and their localities. 
DARTON, NELSON HORATIO. 
149 — Preliminary list of deep borings in the United States, second 

edition with additions. — ^Water Supply Paper No. 149 U. S. 

Geol. Survey, 175 pp., 1905 
DAVIS, A. W., JR. 

150 — The iron ores of Maine. — ^Jour. U. S. Assoc. Charcoal Iron 

Workers, v. 7, 66 pp., 1886. 
DAVIS, C. A. 

See Bastin and Davis, No. 42. 
DAVIS, LEONARD H. 
151 — A submerged forest at Kennebunk Beach, Maine. 
152 — The surface geology about Kennebunk, Maine. 
DAVIS, WM. MORRIS. 

153 — On the classification of lake basins. — Proc. Boston Soc. Nat. 

Hist. 21, 1882, pp. 316-381. Quotes C. H. Hitchcock, p. 343, 

regarding Moosehead Lake, Maine, also p. 364, C E. Hamlin 

and G. H. Stone. 
154 — Remarks on the geology of Mount Desert, Maine— Boston Soc 

Nat. Hist, Proc. v. 21, pp. 117-118, 1883. 
155 — ^An outline of the Geology of Mount Desert. — pp. 43-71 in "Flora 

of Mount Desert Island, Maine" by Edward L. Rand and 

John H. Redfield. Cambridge, 1894. 
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DAVIS, WM. MORRIS— Concluded. 

15^— ^Physiography (portions of New England). — Am. Assoc. Adv. 
Sci. Anniversary Meeting. Edited by A. W. Grabau and J. 
E. Woodman, pp. 1-7, 9 figs. Salem, Mass., 1898. 
DAWSON, J. W. 

157 — Notes on tertiary fossils from Labrador, Maine, etc. — Canadian 
Nat. V. 5, pp. 188-200, i860. 

158 — On the pre-carboniferous flora of New Brunswick, Maine and 
eastern Canada.— Canadian Nat., v. 6, pp. 161-180, 1861. Am. 
Jour. Sci. 2d ser. v. 33, p. 278, 1862, 3d ser. v. 36, p. 279. 

i59^Description of fossil plants at Perry, Maine. — 'Maine, 2d report 
on Nat. Hist, and Geol., pp. 402-4^ Augusta, 1862. (7th 
Annual Report of Maine Board of Agriculture). 

i6(>— On the flora of the Devonian period in northeastern America. — 
Geol. Soc. Quart. Jour. v. 17, 1863. Am Jour. Sci. 2d ser. v. 
35, pp. 311-319, V. 36, pp. 41-42, 1863. 

l6l — Further observations on the Devonian Plants of Maine, Gasp6 
and New York. — Quar. Jour. Geol. Soc. London, 19, pp. 458- 
469, 1863, 3 pis. 

162 — Geological survey of Canada, the fossil plants of the Devonian 
and Upper Silurian of Canada, 92 pages, 20 pis. Montreal, 
1871. 

163 — Notes on the Post-Pliocene Geology of Canada. — iMontreal, 1872, 
pp. 112. Canad. Nat. new ser. v. 6, contains some references 
to Maine fossils. 

164 — ^Arcadian geology, an account of the geological structure and 
mineral resources of Nova Scotia and portions of the neigh- 
boring provinces of British America, 41, 388 pages, maps, 
Edinburgh; 1855, 2d edition, 26, 694 pages, 3. maps, plates, 
London, 1868; 3d edition, 'London, 1878. Abstract Canadian 
Jour, new ser. v. i, pp. 39-48, 1856. Reviewed by E. Billings, 
Canadian Nat., v. 5, pp. 450-455, and E. J. Chapman, Canadian 
Jour., ^ew ser. v. i, pp. 39-48. Abstract of supplement to 2d 
edition by author. Am. Jour. Sci. 3d ser. v. 15, pp. 478-480. 
Abstract, Canadian Nat. new ser., v. 8, pp. 472-475, 1878. Maps 
of Pictou and Cape Breton coal fields (reduced) also in **Co3l 
region of America" by J. Macfarlane, New York, 1873. 

165 — The geological history of plants. — New York, D. Appleton & 
Co., 1888, 290 pp. Brief references to the fossil plants of 
Perry, Maine, pp. 46, 74, 106. With cut of Archaeopteris 
Jacksoni, a new Maine fossil fern. 
DAY, DAVID T. 

166 — Mineral resources of the United States for 1885, v. 3. Brief 
mention of 'Maine rocks, minerals, etc., pp. 182, 200, 210, 398, 
437, 532, etc. 

167— ^Mineral resources of the United States for 1886, v. 4. Con- 
taining tables and other statements relative to Maine minerals, 
ores, building stones, etc., pp. 17, 41, 104, 112, 519, 537. 
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DAY, DAVID T.— Concluded. 

i68— Mineral resources of the United States for 1887, v. 5. Maine 

products, pp. II, 42, 58, 533. 
169— 'Mineral resources of the United States for 1888, v. 6, Washing- 
ton, 1890. Brief references and statistics relating to Maine 

mineralogy and lithology. 
170 — ^Mineral resources of the United States. — ^Washington, 1892, v. 7, 

1889-90, pp. 40, 60, 374, 396, 24, 373, 398, 10, 17, 35, 36, 522, Z7^, 

398. References and tables relating to Maine minerals, ores, 

rocks, waters, etc. 
171 — Mineral resources of the United States. — ^Washington, 1893. v. 

8, for 1891, pp. 27, 61, 83, 84, 255, 457, 458, 464, 466, 472, 473, 

502, 603, 605. References to Maine minerals, ores, rocks, min- 
eral waters, etc. 
172 — Mineral resources of the United States. — Washington, 1893. V. 

9 for 1892, pp. 96, 199, 706, 707, 710, 711, 764, 767, 771, 824, 828. 

References to 'Maine minerals, ores, rocks, mineral waters, 

etc. See especially p. 765 on Tourmalines. 
173— ^Mineral resources of the United States.-^Washington, 1894. V. 

10, for 1893, pp. 28, 130, 545, 550, 557, 567, 695, 697, 774, 77^- 

References to Maine minerals, ores, rocks, gems, mineral 

wkters, etc. 
174 — Summary of the mineral production of the United States in 

1904— iMineral resources, U. S. for 1904, U. S. Geol. Surv. pp. 

9-36. 
DeGEER, baron GERARD. 
175 — On pleistocene changes of level in Eastern North America. — 

Am. Geol. 11, pp. 27-44, i893- Proc. Boston Soc. Nat. Hist. 

25, pp. 454, 477 and map. 
DeLASKI, JOHN. 

176 — Glaciation in Vinalhaven region. — Maine, preliminary report on 

natural history and geology, pp. 263-265, .Augusta, 1861. 
XT^ — Ancient glacial action in the southern part of Maine. — Maine 

Second Annual Report on natural history and geology, pp. 

382-388, Augusta, 1862. 7th Ann. Rept. Me. Brd. Agriculture. 

Abstr. Am. Jour. Sci. 2d ser. v. 36, pp. 274-276, 1862. 
178— Clacial action about Penobscot Bay. — Am. Jour. Sci. 2d ser. v. 

37, pp. 335-344, 1864. 
1 79--Post- Tertiary of Maine. — ^Am. Jour. Sci. 2d ser v. 42, p. 426, 

1866. 
180 — On the motion of glaciers. — Proc. Portland Soc. Nat. Hist, i, 

p. 168, 1868. Relating to glacial action in Maine 
181 — The true theory of glacier motion. — Portland, Maine, Daily 

Press, March 30, 1868. 
182— Clacial action on Mount Katahdin. — Am. Jour. Sci. 3d ser. v. 3, 

pp. 27-31, 1872. 
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DERBY, ORVI'ULE A. 
183 — On the separation and study of the heavy accessories of rocks. — 
Proc. Rochester Acad. Sci. v. i, pp. 198-206, 1891. Mention 
of rare minerals in rocks of Maine. Zircon at Somerville, 
Otter Creek, Mt. Desert, Hurricane Island; Monazite, East 
Blue Hill; pegmatite. Auburn; orthite, Vinalhaven, Somer- 
ville, and Hurricane Island, Apatite abundant. 
DESOR, E. 
184— On the phenomena of drift and glacial action in New England. — 
Read to Assoc. Am. Geol. etc. 1847. Am. Quart. Jour. Agri. 
and Sci. v. 6, pp. 213-214, November, 1847. 
185 — Proposing the name Laurentian to certain formations in Maine, 
containing deposits of marine shells. — Proc. Boston Soc. Nat. 
Hist. 3, p. 357, 1850. 
186 — On the deposits of marine shells in Maine, on Lake Champlain, 
and on St. Lawrence. — 'Boston Soc. Nat. Hist. Proc. v, 3, pp. 
357-358, 1851. Remarks by Rogers, p. 358. 
187 — Post-Pliocene of the Southern States and its relation to the 
Laurentian of the north and the deposits of the valley of the 
Mississippi. — ^Am. Jour. Sci. 2d ser. v. 14, pp. 49-59, 1852. 
DEWEY, FREDERIC P. 

i88 — On specimens of iron and associated rocks from Mount Katah- 
din Iron Co. — Maine. In the U. S. National Museum. Bull. 
U. S. Nat. Mus. 42, p. 115, 1891. 
i8^^Descriptive catalogue of the systematic collection of economic 
geology and metallurgy in the U. S. Nat. Mus. Bull. U. S. 
Nat. Mus. No. 42, 1891. • 

DICKERMAN, Q. E. AND WADSWORTH, M. E. 
190 — ^An olivine, bearing Diabase, from St. George, Maine. — Proc. 
Boston Soc. Nat. Hist. 23, pp. 28, 29, 1884. This rock is 
known Commercially as "Black Granite." 
DICKERSON, M. W. 
191— X>eological Survey, etc. of the Highland's Copper 'Mining Co. 
of Penobscot, Maine, 1880. 
DILLER, J. S. 

See Clark and Diller, No. 108. 
See Hillebrand and Diller, No. 266. 
DILLER, JOSEPH S. AND CLARKE, F. W. 
192— On the changing of topaz to damourite (Stoneham, Maine). — 
Am. Jour. Sci. 3d ser. 29, p. 378, 1885. 
DODGE, J. R. 
193— On the Limestone and pond-marls of Maine.— U. S. Agr. Report, 
1868, pp. 370, 371. Describing formations and localities with 
analyses with special reference to fertilizing qualities. 
DODGE, W. W. 
194 — Lower Silurian fossils in northern Maine. — Am. Jour. Sci. 3d 
ser. V. 22, pp. 434-436, 1881. 
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DODGE, W. W.-JConcluded. 

195 — Some lower Silurian graptolites from northern Maine. — ^Ahl 
Jour. Sci. 3d ser. v. 40, pp. IS3-I5S» 189a 
DODGE, WILLIAM W. AND BEECHER, CHARLES E. 

196 — On the occurrence of Upper Silurian strata near Penobscot Bay, 
Maine.--Am. Jour. Sci. 3d ^er. v. 43, pp. 412-418, wiA map, 
1892. 
DOLE, R. B. 

197 — Quality of surface waters of the United States, Part i, analy- 
ses of waters east of the one hundredth meridian. — ^U. S. Geol. 
Surv. Water Supply Paper No. 236, 123 pp., 1909. 
DRAKE, E. E. 

198 — Tourmalines in mica. 
EATON, AMOS. 

199— An index to the geology of the northern states. — Leicester, 1818, 
1820. 
EATON, CYRUS. 

200— History of Thomaston and Rockland, Maine. — Hallowell, 1865. 
The first two pages make brief mention of the geological 
features of the towns. 

201 — Annals of the town of Warren, Maine. — Hallowell, 1851, 2d ed. 
1877, 2 V. There are brief descriptions of the geology and 
topography of the town. 
ECKEL, E. C. 

See Dale and Eckel, No. 129. 
ELWELL, EDWARD H. 

202 — Landslide near Stroudwater in Westbrook, Maine. — Portland 
Transcript. June 16, 1849. 

203 — Landslides on the Presumpscot River, 'Maine. — Portland Tran- 
script. Dec. 5, 1868. 

204 — Aroostook, Maine. With some account of excursions thither, 
etc. — Portland, 1878, 50 pp. With a note on the geological 
features of the county; contributed by Dr. Wm. B. Lapham. 
EMMONS, EBENEZER. 

205 — Notice of a Scientific expedition. — Am. Jour. Sci. 30, p. 330» 
1836. The expedition was to Nova Scotia but interesting 
mention is made of the geology of Lubec, Me. and its vicinity. 

206— The Taconic system in Maine. — Agric. of N. Y., v. i, pp. 94-101, 
1846. 

207 — Agriculture of New York, comprising an account of the classi- 
fication, composition, and distribution of the soils and rocks 
and the natural waters of the different geological formations, 
together with a condensed view of the climate and agricul- 
tural productions of the State, v. i, 371 pages, 21 plates, 
Albany, 1846. Has a geol. map. Chapter on "The Taconic 
system," issued separately, (fj pages, 6 plates, Albany, 1844. 

208— Maine fossils noticed by him in Agriculture of New York, v. i, 
pp. 68, 69, 365, PI. 15, 16, 1846. Nereites jacksoni, loomisii, 
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EMMONS, EBENEZER-<:oncluded. 

knceolata and pugnus and two species of myrianites from the 
Taconic slates, Waterville, Maine. 
209-HRemarks on the Taconic system. — ^A. Quart. Jour. Agri. and Sci. 

V. 4, pp. 202-209, 1846. 
21a— Nereites of Maine. (Very brief mention). — Am. Jour. Sci. 2d 

ser. 19, p. 434, 1855. 
211 — American geology, containing a statement of the principles of 
the science, with full illustrations of the characteristics of 
American fossils; three volumes, Albany, 1855. — Reviewed by 
Anon. Am. Jour. Sci. 2d ser. v. 19, pp. 397-406, 1856. Part 2, 
V. I, "The Taconic system," 244 pages, plates. 
EMMONS, WILLIAM H. 
212 — Some regionally metamorphosed ore deposits and the co-called 
segregated veins. — Econ. Geology, v. 4, No. 8, pp. 755-781, 2 
pis, 1909. 
213 — Some ore deposits in 'Maine and the Milan mine, N. H. — ^U. S. 
Geol. Survey, Bulletin No. 432, 3 pis. 23 figs. 62 pp., 1910. 
FERNALD, MERRITT LYNDON. 
214 — The soil preferences of certain alpine and subalpine plants. — 
Rhodora, 9, pp. I49-I93, Sept. 1907. 
FERNALD, N. C. 
215-— Height of Mt. Katahdin, Maine, (5215.5 ft. above mean-tide at 
Bangor). — ^Am. Jour. Sci. 3d ser. v. 9, p. 238, 1875. 
FEUCHTWANOER, F. 
216 — Remarks on a collection of tourmalines of various colors (red, 
yellow, etc.) as occurring near Bangor, Maine. — Proc. N. Y. 
Soc. Nat. Hist. ser. i, p. 174, 1871. 
FOOTE, H. W. 
217 — ^On the occurrence of the pollucite, manganocolumbite, and 
microlite, at Rumford, Maine. — Am. Jour. Sci. 4th ser. v. i, 
pp. 457-461, 1896. 
See Penfield and Foote, No. 517. 
FORD, W. E. 
2x8— On some herderite crystals from Maine. — Am. Jour. Sci. 4th ser. 
V. 32, pp. 283-286, October, 1911. 
FRAZER, PERSIFOR. 
219— Rocks of Mount Desert Island, Maine. — Geol. Soc. yVmerica, 
Bull. V. 16, pp. 583-585, 1906. 
FREEMAN, CHARLES. 
220 — An account of Limerick, Maine. — Coll. Me. Hist. Soc. i, p. 245, 
1831. Briefly describes the principal minerals and rocks of 
the town. Mentions the discovery there of supposed magnesia. 
FULLER, CHARLES B. 
221 — A fossil walrus discovered in the clays of Portland, Maine. 
(Skeleton now in cabinet of Portland Soc, Nat. Hist.) with 
list of fossil quarternary mollusca. — Am. Naturalist, 12, 1878, 
p- 633 Proc. Portland Soc. Nat. Hist. 
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FULLER, MYRON LESLIE. 

222 — Bibliographic review and index of papers ^relating to under- 
ground waters published by the United States Geological Sur- 
vey, 1879- 1904. Water Supply Paper No. 120, U. S. Geo!. 
Survey, 128 pp., 1905. 

223 — Organization of the division of hydrology and work of the east- 
ern section. U. S. Geol. Survey, Water Supply Paper No. 102, 
pp. 15-20, 1904. 

224 — Hydrologic work in eastern United States and publications on 
ground waters. — U. S. Geol. Surv. Water Supply Paper No. 
145, pp. 9-20, 1905 
G— . H. E. 

225 — ^^The glacial gravels of Maine and their associated deposits, by 
Geo. H. Stone. U. S. Geol. Surv. Mono. 34. — Am. Jour. Sci. 
4th ser. 10, p. 247. 
GANNETT, HENRY. 

226 — Dictionary of altitudes in the United States (giving elevations 
of mountains, lakes, villages and other points in Maine). — 
Bull. U. S. Geol. Surv. 5, pp. 250-52, 1884. B. t^, 1891. Alpha- 
betically arranged by names of localities. 

227 — Boundaries of the United States and territories. — Bull. U. S. 
Geol. Surv. 226, 1904. pp. 39-47 define the boundaries of Maine, 
their establishment and changes and is matter of geological 
and topographical as well as historic interest 
GARDINER, REV. FREDERIC. 

228 — On the ice in the Kennebec River, Maine. — ^Am. Jour. Sci. 2d 
ser. 40, pp. 20-22, 1865. 
GENTH, FREDERICK A. 

229— On the composition of Herderite from Stoneham, Maine. — ^AnL 
Jour. Sci. 3d ser. 28, p. 471, 1884. 

230 — Description of Topaz from Stoneham, Maine. (Contributions 
to Mineralogy). — Contrib. Lab. Umv. Penn. 24, 1885. Proc. 
Am. Philos. Soc. 23, p. 43, 1886. 

231 — On analysis of Herderite from Ehrenfriedersdorf, Saxony, and 
from Stone?ham, Maine. — Proc. Am. Philos. Soc. 21, pp. 694- 
699, 1884. 23, p. 47, 1886. Proving the identity of the min- 
erals. 
GOLDTHWAIT, J. W. 

232— ^Glacial cirques near Mount Washington. — ^Am. Jour. Sci. 4th ser. 
35» PP- 1-19. 5 cuts in text, 1913. 
GOODALE, G. L. 

233— ^Chemical report, Natural history and geology of Maine. — Pre- 
liminary report, pages, 443-460, 1861. 

234 — On the mineral waters of Maine. — ^Ann. Rept. Agr. of Maine, 
pp. 443-456, 1861. 

235 — Observations, (region west of forks of Kennebec). — Natural 
History and Geology of Maine. 2nd Ann. Rept., pp. 28-283, 
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GOODA'LE, G. L.— ^Concluded. 

Augusta, 1862. (Also 7th Annual Report of Maine Board of 
Agriculture). 
236— Rocks of Vinalhaven region. — Natural History and Geology of 
Maine, 2nd Ann. Rept., pp. 264-267, Augusta, 1862. (Also 7^ 
Annual Report of Maine Board of Agriculture). 
See Brackett and Goodale, No. 72. 
GOULD, Albert. 
237 — On diatomaceous earth from Beddington, Me. (Showing copper 
combined with Silica). — Proc. Boston Soc. Nat. Hist. 6, p. 310, 

1857. 
GRATACAP, L. P. 
238-^he Ice Age. — Popular Science Monthly, v. 12, pp. 319-327, 1878; 
V. 14, pp. go-ioi, 1879. % 

GREENLEAF, MOSES. 
239— -A survey of the State of Maine in reference to its geological 
features, statistics, etc. — Portland, 1829, pp. 37-85, relate to 
topographical and physical features; pp. 114-119 give localities 
of many minerals and rocks. This author's "View of Maine" 
1 816 makes no mention of its mineralogy or geology. 
GREGORY, HERBERT E. 
240 — Contributions to the geology of Maine. Part 2, Geology of the 
Aroostook volcanic area including an account of the clastic 
rocks of Aroostook County, Maine.— U. S. Geol. Surv. Bull. 
165, pp. 93-188, pis. 3-14, figs. 2-1 1, 1900. 
241 — ^Andesite of the Aroostook volcanic ared of Maine. — Am. Jour. 
Sci. 4th ser. v. 8, pp. 359-369, 1899. Review: Am. Geol. v. 
25, p. 175, 1900. Yale Bicentennial publications. Cont. to 
Mineral, and Petrog. pp. 467-480, 1901. 
HAIDINOER, W. 
242 — Meteorites: in his list of known meteorites No. 50 is that which 
fell at Nobleborough, Me., Aug. 7, 1823. — Am. Jour. Sci. 2d 
ser. 29, p. 140, i860. 
HALL, F. 

243 — Catalog of minerals, 1824. Includes mica from Rumford. 
HALL, James. 
244 — Notes on some fossils of the so-called Taconic system described 
by Dr. Emmons. — Am. Jour. Sci. 2d ser. v. 19, pp. 434-435» 
1855. 
245 — On the relations of the Niagra and lower Helderberg forma- 
tions, and their geographical distribution in the United States 
and Canada. — ^Am. Assoc. Proc. v. 22, part 2, pp. 321-335, 1874. 
Canadian Nat. v. 7, new ser. pp. 157-159, 1875. 
See Logan and Hall, No. 429. 
HAMLIN, AUGUSTUS C, M. D. 
246— The tourmaline. — Boston, 1873, J- R. Osgood & Co. 
247 — Leisure hours among the gems. — Boston, 1884, 429 pp. Contains 
numerous references to Maine gem minerals. 
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HAMLIN, AUGUSTUS C, M. D.— Concluded. 
248 — The history of Mount Mica of Maine, U. S. A. and its wonder- 
ful deposits of matchless tourmalines. — ^Bangor, Maine, 1895. 
72 pp. with 55 plates colored and plain, of remarkable tour- 
malines, plans, views, portraits, etc. 
HAMLIN, CHAS. E. 
249— Routes to Ktaadn. — ^Appalachia, v. 2, p. 306. 
250— Glacial drift on Mt. Katahdin, Maine. — Am. Jour. Sci. 3d ser. 

22, p. 229, 1881. Am. Nat. 15, p. 728, 1881. 
251 — Observations upon the physical geography and geology of 
Mount Katahdin and the adjacent district. — Harvard Coll. 
Mus. Comp. Z06I., Bull. v. 7, pp. 189-223, 2 pis., 1884. Ab- 
stracts, Am. Nat. v. 15, pp. 728-729, 1881; Am. Jour. Sci. 3d^ 
ser. v. 22, pp. 229-230, 1881. 
HAMLIN, ELIJAH LIVERMORE. 
252-^Localities of various minerals in Paris and Greenwood, Oxford 
County, Me. — ^Am. Jour, Sci. 10, pp. 14-18, 1826. 
HARPER, D. N. 

See Penfield and Harper, No. 518. 
HARRIS, G. D. 

See Dall and Harris, No. 130. 
HARVEY, FRANCIS L. 
253 — Catalog of minerals and rocks in the museum of the Maine 
State College of Agriculture. Bull. Me. State Coll. Lab. v. i, 
1888, 27 pp. 
HARVEY, LeROY HARRIS. 
254 — ^An ecological excursion to Mount Ktaadn. — Rhodora v. 5, No. 
50, pp. 42-52, pl. 44, Feb., 1903. 
HAYES, C. W. 
25s — State Geological Surveys of the United States. Main^.— U. S. 
Geol. Surv. Bull. 465, pp. 63-69, 1911. 
HAYNES, HENRY W. 
256— Localities of quarries worked by the Indians for materials for 
stone implements. — Proc. Boston Soc. Nat. Hist. 23, pp. 333-36, 
1886. Mentions a green felsite at Mount Desert and Mt. 
Kineo. 
HAYWOOD, JOHN. 
257— X>azeteer of Maine. — Boston and Portland, 1843. At pp. 30-36 
the minerals, ores, and rocks of the State, with principal local- 
ities are described. Probably derived chiefly from Jackson's 
report. 
HESS, FRANK L. 
258 — Some molybdenum deposits of Maine, Utah and California. — 
U. S. Geol. Surv. Bull. 340, pp. 231-240, 1908. 
HESS, FRANK L. AND HESS, EVA. 
259 — Bibliography of the geology and mineralogy of tin. Maine. — 
Smithsonian, Misscellaneous coll. v. 58, N. 2. 
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HIDDEN, WM. EARL. 

260 — On tourmaline and other minerals from Auburn, Maine. — ^Am. 
Jour. Sci. 3d ser. 27, p. 154, 1884. Groth's Zeit. f. Kryst. u. 
Min. 10, p. 313. 

261 — On the occurrence of herderite at Stoneham, Maine. — ^Am. Jour. 
Sci. 3d ser. 27, pp. 73-135, 1884. 

262 — On a remarkable crystal of herderite from Stoneham, Maine. — 
Am. Jour. Sci. 3d ser. 32, p. 209, 1886. 
HIDDEN, WMTtARl, AND MACKINTOSH, JAMES B. 

263 — On herderite, a glucium calcium phosphate and fluoride from 
Oxford County, Maine.— Am. Jour. Sci. 27, pp. 135-138, Feb. 
1884. Description and analysis of mineral from Stoneham. 
HIDDEN, WM. EARL AND PENFIELD, S. L. 

264 — On hamlinite, a new rhombohedral mineral from the herderite 
locality of Stoneham, Maine. — Am. Jour. Sci. 3d ser. 39, pp. 
511-513, 1890. 
HILL, . 

265 — ^A lecture of the geology of Maine with special reference to the 
probability of coal at Perry. (Delivered at Perry, Feb. 24, 
1859). — Portland Sunday Times, Jan. i, 1893. 
HILLEBRAND, W. F. AND DILLER, J. S. 

266 — Analysis and description of a white beryl from Winslow, Me. — 
Bull. U. S. Geol. Surv. 55, p. 53, 1889. 
HILLS, B. W. 

267— The molybdenite deposits of Tunk Pond, Maine. — Min. World, 
V. 31, pp. 323-324, August 7, 1909. 
HILLS, REV. LUTHER. 

268 — On a new locality of minerals in Auburn, Maine. (Boutwell 
Farm.) — Proc. Boston Soc. Nat Hist. 12, p. 96, 1868. 
HIND, HENRY YOULE. 

269 — ^A preliminary report on the geology of New Brunswick, to- 
gether with a special report on the distribution of the "Quebec 
Group" in the Province, 293 pages, Fredericton, 1865. Ab- 
stract, Canadian Nat. new ser. v. 2, pp. 233-234, 236-239, 1865. 

270 — Preliminary report on a Gneissoid series underlying gold bear- 
ing rocks of Nova Scotia, etc. — Halifax, N. S., 1870. 6 pp. 
'Mentions granite and syenite belt as extending from Bath 
west to the Penobscot in Maine. 
HITCHCOCK, CHARLES H. 

271— General report upon the geology of 'Maine. — Preliminary report 
Nat. Hist, and Geol. pp. 146-328, Augusta, 1861. 

272— The geology of the wild lands.— Maine Preliminary report Nat. 
Hist, and Geol. pp. 377-419, map. Augusta, 1861. 

273 — Fossils of the Potsdam Group in North America. — Proc. Port- 
land Soc. Nat. Hist, i, p. 87, 1862. Gives some Maine locali- 
ties. 

274— Reports upon the geology of Maine. — Maine 2d Ann. Rept. Nat. 
Hist, and Geol. pp. 221-312, 323-332, 343-352, 377-382, 388-395. 
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HITCHCOCK, CHARLES H.-Continued. 

404-4x3, 422-426, 427-*j30, map, Augusta, 1862. (7th Ann. Rept. 
of Sec. of Maine Board of Agriculture.) 

275 — Notes on geology of Maine. — Portland Soc. Nat. Hist. Proc. v. 
I, pp. 72-85, map, 1862. 

276— Explanation of a geological map of Maine. (Abstract). — Am. 
A«soc. Proc. V. 16, p. 123, 1868. 

277— First Annual Report on the geology and mineralogy of New 
Hampshire. Manchester, 1869. 36 pp. At pp. 6-7 remarks 
that the auriferous shales and schists of the Amroonoosic gold 
field possibly extend into Maine. In his geology of 'Maine he 
describes this supposed continuation as probably auriferous. 

27^— On the classification of the rocks of new Hampshire.— 'Proc 
Boston Soc. Nat. Hist. 15, 1873, pp. 304-308. Mentions dis- 
covery of fossil corals in Flagstaff, Me. by J. M. Huntington. 

279— The geology of Portland. — Am. Assoc. Proc. v. 22, part 2, pp. 

163-175, 1874. 
280— The relations of the geology of New Hampshire to that of tfie 

adjacent territory. — Geology of New Hampshire, v. 2, pp. 3-36, 

plate. Concord, 1877. 
281 — ^Atlas accompanying report on geology of New Hampshire, 5 

maps, 2 plates. Concord, 1878 Reviewed by J. D. D. (ana). 

Am. Jour. Sci. 3d ser. v. 16, pp. 399-400, 1878. 
282— Lenticular hills of glacial drift. Boston Soc. Nat. Hist. Proc. 

V. 19, pp. 63-67, 1878. 
283— Glacial drift.— Geology of New Hampshire, v. 3. part 3, pp. 177- 

284, 309-329, 333-338, Concord, 1878. 
284 — Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, 

Connecticut, (Geological formations)— ^Macfar lane's Am. Geol. 

Rwy. Guide, pp. 56-66, 1879. 
285 — Recently discovered cupreous veins at Blue Hill, 'Maine. — Proc. 

Am. Assoc. Adv. Sci. 28, p. 488, 1879. Boston Advertiser, 

Sept. 8, 1880. 
286 — The glacial period in Eastern America. — Geol. -Mag. v. 6, new 

ser. pp. 248-250, 1879. 
287 — Occurrence of tin at Winslow, 'Maine. — Proc. Am. Assoc. Adv. 

Sci., 1880. 
288 — The geological position of the Philadelphia gneisses. — ^Trans. 

Am. Inst. Min. Eng., 1883, p. 1-5. Brief reference to Maine. 
289— The geology of northern New England. — 5, 16 pp. 3 maps, folio, 

1886. 
290— Geological map of the United States and part of Canada Com- 
piled to illustrate the sdieme of coloration and nomenclature 

recommended by the International Geological Congress. — ^Am. 

Inst. Min. Eng., Trans., map 17 by 2^ inches, explanations, 

V. 15, pp. 465-488, 1887. 
291 — Maine, New Hampshire, Vermont, and Connecticut. — Macfar- 

lane's Geol. Rwy. Guide, 2d edition, pp. 86-98, 1890. 
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HITCHCOCK, CHARLES H.— Concluded. 

292 — Evidence of subsidence in later Glacial times in the northern 
New England to St. Lawrence region.^Am. Geol. v. 8, p. 235, 
1891. Discussion of paper by W. J. McGee on "Neocene and 
Pleistocene continent movements," read to Am. Assoc, of Adv. 
Sci., 1891. 
HITCHCOCK, CHARLES H. AND BLAKE, W. P. 

293 — Geological map of the United States. — Statistics of mines and 
mining in the States and Territories west of the Rocky moun- 
tains, 5th report by R. W. Raymond, Washington, 1873. Sta- 
tistical atlas of the United States based on the results of the 
.9th Census, 1870, by F. A. Walker. Plates 13, 14. Folio. 
Washington, 1874. Petermann*s Mitteilungen, v. 21, plate 
16, 1875. Special report of Smithsonian Institution for the 
Centennial, Washington, 1876. Atlas of the United States and 
the world, by Gray. Folio. Philadelphia, 1877. Reproduced 
(probably) by F. Ratzel, "Die Vereinigten Staaten von Nord- 
Amerika," v. i, Miinchen, 1878. 
HITCHCOCK, CHARLES H. AND HUNTINGTON, J. H. 

294 — On Laurentian and Huronian (Mont-alban) rocks in northern 
Maine. — Proc. Am. Assoc. Adv. Sci. 22, pp. 205-214, 1873, 26, 
• pp. 277-286, 1877. 

295 — The geology of New Hampshire.— Concord, N. H., 3 vols., 1874- 
8. Atlas. The atlas indicates glacial striae, lenticular hills, 
slopes of till and modified drift of border towns in Maine. 

296— Geology of the northwestern part of Maine. — Am. Assoc. Proc. 
V. 22, Part 2, pp. 205-214, 1874. 
HITCHCOCK, EDWARD. 

297 — ^On nucula portlandica from the miocene, Portland, Maine. — 
Jour. Boston Soc. Nat. Hist. v. i, part 3, pp. 327, 1836. 

298 — Sketch of the geology of Portland and its vicinity. — Boston 
Jour. Nat. Hist, v. i, pp. 306-347, plates, 1837. 

299— Elementary geology. — New York, 1853. 8th ed. 361 pp. Refer- 
ences to Maine geology and mineralogy at pp. 199, 209, 312, 

341, 344, 347. 
300 — Illustrations of surface geology. — Smithsonian contributions, v. 

9» 155 pages, 12 plates, 1857. Separate as No. 90. Reviewed 

by James D. Dana. Am. Jour. Sci. 2d ser. v. 24, pp. 430-433. 
HITCHINGS, S. K. 
301— Hand book of mineralogy. — Biddeford, Me., 1885, 60 pp. (State 

Assayer of Maine). 
HOBBS, WILLIAM H. 
302 — A spiral fulgurite from Wisconsin. — Am. Jour. Sci. 4th ser. v. 

7, pp. 17-20, 2 figs., July, 1899. Compares it with that found 

at Waterville. 
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HODGE, JAMES T. 
303 — ^Report on the Allagash section, from the Penobscot to the St. 

Lawrence River, Maine and Massachusetts. — 2d Ann. Rept. 

on the geology of the public lands, pp. 49-73, Augusta, 1838. 
HOLMES, E. 
304 — ^Report of the joint select committee on the proposed geological 

survey. Resolve of the sixteenth legislature of the State of 

Maine. Augusta, 1836, pp.' 55-67. 
305 — Report of an exploration and survey of the territory on the 

Aroostook River, 78 pages, Augusta, 1839. 
306— Notes on Geology of Maine. — Maine Farmer, i860. 
307 — Notes and sketches on the wild lands explored. — Maine. Pre- 
liminary report. Nat. Hist, and Geol., pp. 331-360, Augusta, 

1861. 
308 — Notes on the physical geography of Maine. — Preliminary report, 

Nat. Hist, and Geol. pp. 100-112, Augusta, 1861. 
309 — Report on an exploration of part of Aroostook County. — Maine 

2d Annual Report Nat. Hist and Geol, pp. 359-376, Augusta, 

1862. 7th Annual Report, Maine Board of Agriculture. 
HOUGHTON, JOHN C. 
310 — An account of the geology of Moosehead Lake region. — Maine 

Preliminary Report, Nat. Hist, and Geol, pp. 426-442, Augusta, 

1861. 
HUBBARD, O P. 
311 — Fossil annelids from the slate at Waterville, Maine. — ^Am. Jour. 

Sci. 41, p. 163, 1841. Report of the meeting of Assoc. Am. 

Geol. 
HUNT, T. STERRY. 
312 — On the geology of eastern New England. — Am. Jour. Sci. 2d 

ser. V. 50, pp. 83-90, 1870. Canadian Nat. new sen v. 5, pp. 

198-205, 1870. 
313 — Notes on granitic rocks. — Am. Jour. Sci. 3d ser. v. i, pp. 82-89, 

182-191; V. 3, pp. 115-125, 1871. Canadian Nat. new ser. v. 5, 

pp. 388-406, 1870. Abstract in Am. Assoc. Adv. Sci. Proc. v. 

19, PP- 159-161, 1871. 
314 — On the geognosy of the Appalachian system. — Am. Assoc. Proc. 

V. 20, pp. 1-35, 1871. Am. Nat. v. 5, pp. 450-470, 1871. Ab- 
stract, Am. Jour. Sci. 3d ser. v. 2, pp. 205-207, 1871. 
315 — On concentric lamination in rocks. — Boston Soc. Nat. Hist. Proc 
f V. 15, pp. 261-262, 1873. Remarks by Kneeland, p. 262. 

316— On the occurrence of tin ore at Winslow, Paris, and Hebron, 

Me. Trans. Am. Inst. Min. Eng. v. i, p. 373, 1873. 
317 — Description of Granite veins of Brunswick, Topsham, etc. — 

Chem. and Geol. essays. Boston, 1875, pp. 194-212. 
318 — Geology of Eastern Pennsylvania. — Am. Assoc. Proc. v. 25, pp. 

208-212, 1877. 
3i9^Letters and notes on the iron-bearing and associated rocks of 

the Marquette region, and comparisons with the Archean of 
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HUNT, T. STERRY—Concluded. 

Canada and of the eastern United States (with comments by 
T. B. Brooks).— -Geology of Wisconsin, survey of 1873-1879, v. 
3, pp. 657-663, 1880. 
320 — Geology, progress of, for 1882. — Smithsonian report for 1882, 

pp. 325-345, 1883. , 

HUNTINGTON, J. H. 

321 — Geology of the region about the headwaters of the Androscog- 
gin River, Maine. — Geology of New Hampshire, v. 3, part 3, 
Appendix F, pp. 358-366, 1878. Proc. Am. Assoc. Adv. Sci., 
26th meeting, pp. 277-286, 1878. 
See Hitchcock and Huntington, Nos. 294-296. 
HUNTINGTON, OLIVER WHIPPLE. 

322 — Catalog of all recorded meteorites. (424 in number) -^Proc. 
Am. Acad. Arts. Sci. new ser. 15, pp. 37-110, 1888. Includes 
following meteorites in Maine. No. 181 at Castine, May 20, 
1848. No. 341 at Searsmont, May 2i, 1871. 

323 — Features of crystalline growth. — Proc Am. Acad. Arts and Sci. 
V. 24, 1889, pp. 313-319. Crystalline structure ^nd theory of 
formation of curved mica from Mt. Apatite, Maine, received 
from Dr. D. F. Lincoln of Boston, Mass., 1885. 
HUTCHINS, C. C. 

See Robinson and Hutchins, No. 549. 
IDDINGS, JOSEPH P. AND CROSS, W. 

324 — On the widespread occurrence of allanite as an accessory con- 
stituent of many rocks. — ^Am. Jour. Sci. 3d ser. v. 30, pp. 108- 
m, 1885. Abstract Am. Nat. v. 19, p. 1098, 1885. 
JACKSON, CHARLES T. 

325 — List of mines and minerals belonging to the Maine Mining Co. — 
Boston, 1837, 16 pp. This is more than a mere list, giving 
localities and interesting descriptions. 

326 — First report on the geology of the State of Maine, 8, 127 pp., 
atlas of 24 plates, Augusta, 1837, 190 pages. 

Z2rj — First report on the geology of the public lands in the State of 
Maine, 47 pages, Boston, 1837. 

328 — Miscellaneous remarks on certain portions of the geology of 
Maine.— Am. Jour. Sci. v. 34, pp. 69773, 1838. 

329 — Second Annual Report on the geology of the public lands of 
Maine and Massachusetts (pp. 46-68, Hodges report on Alla- 
gash sections), n, 100, 38 pages, 9 plates, Augusta, 1838. Also 
published in Boston, 1838, 12, 93 pages. Abstract Am. Jour. 
Sci. V. ^, pp. 143-156, 1838. 

330— Second report on the geology of the State of Maine, v. 14, 168 
pages, Augusta, 1838. 

331 — Remarks on the geology of Maine. — ^Am. Jour. Sci. 34, pp. 69- 
n. 1838. 
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JACKSON, CHARLES T.— Continued. 

332 — Catalogue of geological specimens in the State cabinet of 
Maine. — Geology of Maine, 3d annual report, pp. 1-44, Au- 
gusta, 1839. 

333 — Introduction. Geological report. Agricultural geology. — Geol- 
ogy of yaine. 3d ann. rept. pp. 5-14, 1-122, 123-187, Augusta, 
1839. Abstract, Am. Jour. Sci. v. 37, pp. 376-380, 1839. 

334 — Infusorial deposit at Newfield, Me. — Am. Jour. Sci. v. 41, P- 
174, 1841. Assoc. Am. Geol. Trans, p. 26, 1843. 

335 — On the Waterville, Maine slates. — Am. Jour. Sci. v. 41, pp. 163- 
164, 1841. Assoc. Am. Geol. Trans, p. 16, 1843. 

336 — Glaciation in New England. — Am. Jour. Sci. v. 41, p. 176; v. 
43, p. 151, 1841. Assoc. Am. Geol. Trans, pp. 28-29, p. 46, 

1843. 
337 — ^Report of meeting of Association of American Geologists. — Am. 

Jour. Sci. 41, p. 161, 1841. Mention of trilobites found at St. 

Croix River J fossils from Limestone, Machias; Bituminous 

coal, Newfield, Maine. 
338 — Final report on the geology and mineralogy of the State of New 

Hampshire with contributions toward the improvement of 

agriculture and metalurgy, v. 8, 376 pp. map, plates.— Concord, 

1844. Includes first report and letter by J. L. Hayes and E. 

Pierce, pp. 279-282. Reviewed by T. T. Bouve, Am. Jour. Sci. 

V. 49, pp. 27'Z^, 1845. 
339 — ^Analyses and descriptions of Cancrinite, Nepheline and Zircon 

from Litchfield, Me. — Am. Jour. Sci. 2d ser. i, p. 119, 1846. 

(From Report of Proc. Geol. Assn. 1845.) 
340— An account of tertiary of Maine, stretching along the coast from 

Lubec to Portland, rich in remains of fossiliferous shells. — 

Proc. Boston Soc. Nat. Hist. 2, 213. 
341 — On fossil shells and bones of a cetacean from the diluvium of 

Maine.— Proc. Boston Soc. Nat. Hist. 7, p. 255, 1847. 
342 — On three divisions in the diluvium of Maine. — Proc. Boston 

Soc. Nat. Hist., v. 2, p. 256, 1848. 
343 — Some observations on the age of the red sandstones of the 

United States.— Boston Soc. Nat. Hist., Proc. v. 3, pp. 335-336, 

337-339, 1851. Reviewed by L. Agassiz, id., pp. 33^-337, Re- 
marks by Desor, p. 341. 
,544 — On a vein of anthracite coal existing at Vinal Haven, Me. — 

Proc. Boston Soc. Nat. Hist., 4, p. 189, 1852. 
345 — Deposit of marine shells near Portland, Maine. — Boston Soc. 

Nat. Hist., Proc. v. 4, pp. 181 -182, 1854. 
346-^EIicited a discussion upon the geology of the locality of Scar- 

boro, Maine. — Proc. Boston Soc. Nat. Hist. 6, p. 91. 
347 — Remarks on borings extensively made near Pembroke, Me. — 

Proc. Boston Soc. Nat. Hist., 7, p. 75, 1859. 
348— On crystals of green feldspar from Mt. Desert, Me.— Proc. 

Boston Soc. Nat. Hist. 7, p. 160, 1861. 
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/ACKSON, CHARLES T.— Concluded. 
34^— On the landslide in Westbrook, Me.— Boston Soc. Nat. Hist., 

Proc. V. 6, pp. 133-134, 1859- 
350— On andalusite made at South Berwick, Me. — Proc. Boston Soc. 

Nat. Hist., V. 7, p. 418, i860. 
351 — Rocks of Perry, Maine, lying directly upon Silurian rocks.— 

Boston Soc. Nat. Hist., Proc. v. 7, p. 86, 1861. 
352 — On the age of the red sandstone of Perry, Me., Nova Scotia, 

Keweenaw Point, N. J., etc. — Boston Soc. Nat. Hist., Proc. 

V: 7, PP- 396-398, 1861. 
^53 — On bowlder with fossils from Saco River, Me. — ^Boston Soc 

Nat. Hist., Proc. v. 7, p. 409, 1861. 
^54 — On glacial scratches on mountains in Maine. — Proc. Boston Soc. 

Nat. Hist., 10, 245. 
355 — Occurrence of tin in Winslow, Me. — Proc. Boston Soc. Nat 

Hist., 12, p. 267, 1869. 
j56^Sur les mines de cuivre du Lac Superieur, et sur un nouveau 

gisement d'etain dans TEtat du Maine. — Comptes Rendus, v. 

69, pp. 1082-1083, 1869. 
SS7 — On tin in Maine. A letter to Elie de Beaumont. Comptes 

Rendus, Nov. 22, 1869. — Bowd. Sci. Review i, p. 12, 1870. 

(Translation.) 
358 — Brief remarks on boulders containing andalusite made trans- 
ported by glacial action from the White 'Mts. to the Atlantic— 

Proc. Boston Soc. Nat. Hist. 14, 1871, p. 386. Found at South 

Berwick, Me. (where stone walls have been built with them). 
359 — Remarks on the transportation of boulders in New England. — 

Boston Soc. Nat. Hist., Proc. v. 14, p. 386, 1872. 
360— Relations on syenite at Richmond, elevation of coast of Hat- 

teras region and Maine. — Am. Nat. v. 5, p. 161, 1872. 
See Bouve and Jackson, No. 70. 
JACKSON, DANIEL D. 
361 — The normal distribution of chlorine in the natural waters of 

New York and New England. — ^U. S. Geol. Surv. Water Sup- 
ply Paper No. 144, 3i Pp., 1905. 
JOHNSON, J. 
362 — Geology and Physical Geography of a part of the -Coast of 

Maine. — Proc. Am. Assoc. Adv. Sci., 1869. 
JOHNSON, S. N. 
363 — On the geology of the coast of Maine. — Canadian Nat. v. 4, 

new sen, pp. 323-324, 1889. Read to Am. Assoc. Adv. Sci., 

1868. 
JOHNSON, S. W. AND ALLEN, OSCAR D. 
364 — On equivalent and spectrum of caesium (in lepidolite from 

Hebron).— Am. Jour. Sci. 2d ser., 35, pp.. 94-98, 1863. 
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JOHNSTON. JOHN. 
365 — History of the town of Bristol and Bremen, Maine. — ^Albany, 
' N. Y., 1873, pp. 4-8 describe the geology of the towns, s^me 
of the facts derived from Jackson. 
JOSSELYN, JOHN. 
366— "New England's Rarities discovered." — London, 1672. (Reprint 
Boston 1865, Wm. Veazie). Mentions "Crystal" (quartz), 
"Muscovy glass" ('Mica) Bog-iron and many other minerals 
whose identity with existing Maine minerals can be more or 
less accurately determined. 
367 — "An account of two voyages to New England." — London, 1675 
(Reprint Boston, 1865, Wm. Veazie). 
JULIEN, ALEXIS A. 
368 — The durability of building stones in New York City and vicinity, 
loth census, U. S. report on the building stones of the United 
States and statistics of the quarry industry for 1880. Bound 
as part of v. 10, but with separate pagination, pp. 364-393, 
Was^hington, 1884. 
KEMP, J. F. 
369 — On the dikes near Kennebunkport, Maine. — Am. Geol. v. 5, pp. 
129-140, 1890. Abstract, Am. Geol. v. 5, pp. 129-140 (by 
author) 1890. 
KEMPTON, C. W. 
370 — Sketches of the new mining district at Sullivan, Me. — ^Am. Inst. 
Min. Eng., Trans, v. 7, PP. 349-356, 1879. 
KIMBALL, JAMES P. 
371 — On sodalite and elaeolite occurring together at Litchfield, Me. 
and Salem, Mass. — Am. Jour. Sci. 2d ser. 29, p. 66, i860. 
KING, F. P. 

See Bayley and King, No. 52. 
KITTON, F. 
372— 'Maine fossil diatomaceae. (From Monmouth, Waterford, 
Albany and Bridgton). — Sci. Gossip 3, 1867, pp. 133, 156, 180; 
4, 1868, pp. 85, 31 cuts. 
KOENIG, GEORGE A. 
373 — ^On columbite from Standish, Maine. — Groth*s Zeit. f. Kryst, u. 
Min. I, p. 382. 
KUNZ, GEORGE FREDERICK. 
374^0n colored tourmaline, Mt. Mica, Paris, Maine. — Trans. N. Y. 

Acad. Sci., Oct. 3, 1881. 
375 — On the discovery of topaz at Stoneham, Maine, Announced at 
meeting of N. Y. Acad. Sci., Nov. 7, 1882. — Am. Jour. Sci. 
3d ser. 25, p. 161, 1883. Proc. N. Y. Acad. Sci., 1882. Goth's 
Zeit. f. Kryst, u. Min. 9, p. 86, 1884. 
376 — American gems and precious stones. — Min. Res. U. S. for 1882. 
Washington, pp. 483-502. Refers to many Maine minerals and 
localities. 
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KUNZ, GEORGE FREDERICK— Continued. 
377 — Colored tourmalines and lepidolite crystals. — ^Auburn, and Ox- 
ford, Me. (Abstract). Proc. Am. Assoc. Adv. "Sci. 32, Aug., 

1883. 
378— On the finding of two fine American beryls. Stoneham, Oxford 

Co., Me. (Abstract). — Proc. Am. Assoc. Adv. Sci. 32, Aug., 

1883. 
379— On minerals from Auburn, Maine, and (}orham. Me. — ^Am. Jour. 

Sci. 3d ser. 27, pp. 303-5, 1884. Am. Nat. 18, p. 619. 
380— Topaz and associated minerals from Stoneham, Oxford Co., Me. — 

Proc. Am. Assoc. Adv. Sci. 32, p. 271, 1883. Am. Jour. Sci. 

3d ser. 28, p. 212, 1884. Groth's Zeit. f. Kryst. u. Min. 10, 

p. 312, 1885. 
381 — On andalusite from Gorham, Me. — Proc. Am. Assoc. Adv. Sci., 

p. 270, 1883. Am. Jour. Sci. 3d ser. 27, p. 305, 1884. Groth's 

Zeit. f. Kryst. u. Min. 10, p. 312, 1885. 
382 — On the tourmaline and associated minerals of Auburn, Me. — 

Proc. Am. Assoc. Adv. Sci., p. 274, 1883. Am. Jour. Sci. 3d 

ser. 27, p. 303, 1884. Groth's Zeit f. Kryst. 10, p. 313, 1885. 
383— Precious stoites. (Abstract).— Min. Res. of U. S. for 1883-84. 

Washington, 1885, pp. 722-783. Describes many Maine min- 
erals and localities of gem material. 
384 — Gem mining at Mt. Mica, Paris and Rumford, Me. — Min. Res. of 

U. S. for 1885. Washington, 1886, p. 437- 
385-^On the tourmaline locality at Rumford, Oxford Co., Maine. — 

Proc. Am. Assoc. Adv. Sci., p. 260, 1885. 
386 — On curious form of beryl from Auburn and capped garnet from 

Raymond, Me. — Proc. Am. Assoc. Adv. Sci., 1885. 
387 — Precious stones. — Min. Res. U. S., Washington, 1885. Describes 

many Maine minerals, pp. 736, 739, 741-47, 750, 7SI, 753, 754, 

766, 767, 770, 773, n^. 777. 

388 — On a beryl from Stoneham, Me. Tourmaline from Paris, and 
Vesuvianite from San ford. Me. — Popular Sci. Monthly, Apr., 
1886, pp. 823-830. 

389 — On finest cut beryl (aquarmarine) ever found in U. S. Diamond 
at Stoneham. Me. — Trans. N. Y. Acad. Sci. v. 5, p. 132, 1886, 
with wood cut. 

390 — On Maine minerals. — Trans. N. Y. Acad. Sci. Topaz from 
Stoneham, v. 2, p. 25, Herderite, Stoneham, 3, p. yj\ Schor- 
lonite and rose quartz, 4, p. 2, 1884; Herderite, 8, p. 11 (See 
also Am. Jour. Sci., Feb., 1886.) 

391 — An account of mining for gem minerals in Maine in 1886. — 
Min. Res. U. S. for 1886. Washington, 1887, pp. 595-^5. 

392 — Precious stones. — Mineral Resources, U. S., Washington, 1886. 
Mention of work iij the Mt. Mica locality, Paris, Me. 

393 — Notes on Maine mineral localities: Rumford, Atburn, Ray- 
mond.— Am. Jour. Sci. 3d ser. 31, p. 74, 1886. Proc. Am. Asso \ 
Adv. Sci. 
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KUNZ, GEORGE FREDERICK— Concluded. 
394— On columbite and tantalite from Standish, Me.— From "Bement 

collection of minerals." Jeweler's circular, i6, No. 12, 1886. 
395— On topaz from Maine.— From "Bement collection of minerals." 

Jewelers' Circular v. 16, No. 12, 1886. 
396— On fine red garnet crystals from Raymond, Me. — From "Bement 

collection of minerals." The Jewelers' Circular, v. 16, No. 12, 



397 — On Maine minerals. — In "Gems of the U. S. Nat. Museum." 
Rept. U. S. Nat. Mus., 1886, p. 269. 

398 — Precious stones. — -Min. Res. U. S., 1887, p. 555, Washington. On 
value of tourmaline and other minerals found at Mt. Apatite, 
Auburn, Maine in 1887. 

399 — Precious stones in the United States — Harpers Monthly Maga- 
zine, V. 76, Dec, 1887, pp. 97-106. Cuts and one fine colored 
plate. Maine stones described : Topaz and aquamarine 
(Stoneham). Blue beryl (Royalston) yellow Beryl (Albany) 
tourmaline (Paris, Auburn) Amethyst (Stow) Sbdalite (So. 
LitchfieW). 

400 — "Precious stones of the last decade." Proc. Boston Soc. Arts, 
375, meeting Apr. 26, 1888, pp. 1 15-132. References to Maine 
minerals. 

401 — Mineralogical notes: Am. Jour. Sci. 3d ser. 36, pp. 222, 472, 

1888. On Phenacite from Stoneham and quartz pseudomorphs 
after spodumene from Paris, Maine. 

402 — Precious stones. — ^Min. Res. U. S., Washington, 1888. Mention 

of work during the year in Maine localities. 
403 — On Maine beryls, tourmalines, quartz. — Trans. N. Y. Acad. Sci., 

1889. pp. 160-161. 

404 — On tourmaline from Mt. Mica, Me. — In abstract from "The min- 
erals exhibited at the Paris Exposition of 1889." Trans. N. Y. 
Acad. Sci., 1890, p. 147. 

405 — Precious stones. — ^Jour. Franklin Inst. (Phila.) 1890, pp. 19, 29. 
On acquamarine, topaz, from Stoneham, Me. — tourmaline, Mt. 
Mica, and Auburn. 

406— Precious stones. — Min. Res. of U. S., nth Census, pp. 669-677, 

1890. Mention of chrysoberyl, beryl, topaz, tourmaline, gar- 
net, amethyst, etc., from Maine. 

407 — Gems and precious stones of North America. — N. Y., 1892. Roy. 
2d ed., 367 pp. wood cuts and 8 colored pis. Descriptions and 
illustrations of many Maine gems. 

408— Precious stones.— U. S. Geol Surv. Min. Res., 1893, pp. 680-702. 

409 — "Natal stones, sentiments and superstitions connected with preci- 
ous stones."— New York, Tiffany & Co., 1894, 30 pp. p. 19, list 
of semi precious stones found in Maine. 

410 — Meteoric stone from Andover, Me. — Sci. New ser. v. 8, p. 840, 
1898. 
LAMB, THOMAS F. 

411 — Maine minerals. 
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LANCASTER, ALBERT. 
412 — Note additionelle au memoire de W. T. Brigham intitule "Vol- 
canic Manifestations in New England, 1638-1870." — Mem. Bos- 
ton Soc. Nat. Hist. v. 2, pt. 2, 1873, pp. 241-247. References to 
earthquakes noticed in Maine in 1846, p. 242; 1853, p. 242; 1854, 
p. 243; 1868, p. 244; 1870, p. 244. 
LANG, J. W. 
413 — A survey of Waldo County, Me. — Augusta, 1873, 131 PP- PP- 
II -19 treat of its geology and mineralogy. 
LAPHAM, WM. B. 
414-^History of Woodstock, Me. — Portland, 1882. pp. 7-8 give brief 
account of the rock formations and a list of minerals contrib- 
uted by N. A. Perry. 
415 — History of Rumford, Me. — Augusta, 1890. pp. 1-3 contain brief 
mention of the geology and principal minerals, apparently from 
Jackson's report. 
416 — History of Bethel, Me. — Augusta, 1891. pp. 29-36 are devoted 
to the geology, topography and other natural features of the 
town. 
LAPHAM, WM. B. AND MAXIM, S. P. 
417 — History of Paris, Me. — 1884, pp. 82-86 relate to the geology and 
mineralogy of the town. 
LEE, CHARLES A. 
418 — The elements of geology for popular use. — N. Y., 1839. Harpers, 
pp. 375. Brief references to Maine, pp. 231, 275, 325, 345, 346, 
347. 
LEE, LESLIE A. 
419 — The mineral resources of Maine. — Am. Mg. Cong. 7th Ann. Sess. 
Rept. of Proc, pp. 227-232, 1905. 
LEE, ORA, JR. 
420 — Soil survey of the Orono area. Me. — Field operations of the 
Bureau of Soils, 1909. (Eleventh report) pp. 41-74- 
LEIOHTON, HENRY AND BASTIN, EDSON S. 
421 — Road materials of southern and eastern Maine. — U. S. Dept. 
Agri. Office of Public Roads. Bull. No. 33, 56 pp., 4 pis., 1908. 
LEIGHTON, MARSHALL ORA. 
422 — Normal and polluted waters in northeastern United States. — U. 
S. Geol. Survey, Water Supply Paper No. 79, 192 pp., 1903. 
LEVY, E. C. 

See Whipple and Levy, No. 716. 
LEWIS, HENRY CARVILL. 
423 — The optical characters of some micas. — Proc. Phila. Acad. Sci., 
1880, pp. 244-251. Measurements of muscovite, lepidolite and 
cookeite from Paris and of muscovite from Brunswick, and 
Litchfield, Maine. 
424— Marginal kames.— British Assoc, Report of 54th meeting, pp. 
720, 1885. 
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LEWIS, JAMES F. 
425 — The hematite ore mines and blast furnaces east of the Hudson 
River. — Trans. Am. Inst. Mininjj Engineers, 1876, pp. 216-235. 
Description of ore at Katahdin, Me., p. 229 and of the capacity 
and character of the work, p. 234. 
LINCOLN, THEODORE. 
426 — Sandstone with impressions of fucoides from Dennysville, Me. — 
Proc. Boston Soc. Nat. Hist. 3, p. 124, 1849. Brief remarks 
upon a specimen presented to the Boston Soc. Nat. Hist. 
LINES, EDWIN F. 

427— -Well, records.— Bull. U. S. Geol. Surv., No. 264, pp. 41-106, 1905. 
LITTLE, REV. DANIEL. 
428 — Observations upon the art of making steel. — Mem. Am. Acad. 
Arts and Sci. i, pp. 525-28, 1785. Of more historical than 
mineralogical interest: Dr. Little's efforts stimulated the min- 
ing of bog-iron in Kennebunk, Me., and in neighboring towns. 
LOGAN, WILLIAM E. AND HALL, JAMES. 

• 429 — Geological map of Canada and part of the United States, from 
Hudsons Bay to Virginia, and from the Missouri River to 
Newfoundland, Montreal, 1866; also on smaller scale in atlas 
to geology of Canada, 1863. — Reviewed, Am. Jour. Sci. 2d ser. 
V. 49, pp. 394-398, 1866. 
LONGFELLOW, A. W. 
430 — In the report of the Supt. A. D. Bache, U. S. Coast and Geode- 
tic Survey, is quoted relating to the topography, geology and 
botany of Cape Elizabeth. Geology of Boone Island. — Rept. 
Supt. Coast Survey, etc., for year 1853, 31-32. 
LOOMIS, FREDERIC B. 
431 — A new mink from the shell heaps of Maine. — Am. Jour. Sci. 4th 
ser. V. 31, pp. 227-229, 2 figs., March, 1911. 
LORD, EDWIN C. 
432 — On the dikes in the vicinity of Portland, Maine. — ^Am. Geol. v. 

22, pp. 335-346, pi. 10, 1898. 
433 — Notes on the geology and petrography of Monhegan Island, Me. 
Am. Geol., v. 26, pp. 329-347, pl. 33, 1900. 
LORING, AMASA. 
434 — History of Piscataquis County, Me. — Portland, 1880. In pp. 22- 
23f short note on the chief rocks, ores and minerals. 
LYELL, CHARLES, JR. 
435 — A second visit to the United States of North America. Fossils 
at Gardiner, Maine. — 2 ys. v. i, xii, 273 pages; v. 2, xi, 287 
pages. New York, 1849. Another edition : v. i, 268 pages ; v. 2, 
385 pages; London, 1855. Third edition, London, 1855. ' 
MACFARLANE, JAMES. 
436 — American Geological Railway Guide. — First Edition. New York, 
1878. Second edition by James R. Macfarlane. N. Y., D. 
Appleton & Co., 1890. 2d ed. pp. 87-89, giving the geological 
formation at every railway station in Maine with notes on 
special features at Livermore, Thomaston, Oldtown, Vance- 
boro, Eastport, etc. 
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McGEE, W. J. 
437 — Map of the United States exhibiting the present status of knowl- 
edge relating to the areal distribution of geologic groups (pre- 
liminary compilation). — U. S. Geol. Surv. 5th Ann. Rept., 1883- 
1884; in pocket in back and explanation on pp. 34-38, Wash-, 
ington, 1885. 
McINNES, W. 

See Bailey and Mclnnes, Nos. 14, 15. 
MACKINTOSH, JAMES B. 
438 — Description and analysis of Herderite from Oxford County. 
(Stoneham, Me.) — Am. Jour. Sci. 3d ser. v. 27, pp. 73 and 135, 
1884. 
See Hidden and 'Mackintosh, No. 263. 
MACLURE, WILLIAM. 
439 — Observations on the geology of the United States, etc. (Ex- 
planatory of geological map.) — ^Am. Phil. Soc. Trans, v. 6, 
pp. 411-428, map, 1809. Jour, de Physique, v. 69, pp. 204-213, 
V. ^2, pp. 137-165, map, 181 1. 
440 — Observations on the geology of the United States etc. (with 
remarks on the probable effects of rock decomposition on 
nature and fertility of soils). — Am. Phil. Soc. Trans., v. i, 
new ser. pp. 1-91, map, plates, 1818. Published separately, 
Philadelphia, 1817. Leonard's Zeitschrift, Band i, 1826, pp. 
124-138, 1818. Map reproduced in 1822 by P. Cleveland as 
frontispiece of An Elementary Treatise on Mineralogy and 
Geology, 2d edition, Boston, and by Charles Moxon in the 
Geologist for 1843, London. 
MAINE STATE COLLEGE. 
441 — The bulletins and reports of the President and Trustees con- 
tain catalogs of the Maine rocks and minerals in the cabinets, 
generally giving localities. 
MAINE STATE GEOLOGICAL SURVEY. 
442 — Resolve authorizing the Board of Internal Improvements to 
commence a geological survey of the State. — Resolve of the 
sixteenth legislature of the State of Maine, Chap. 66, pp. 67-68, 
Augusta, 1836. 
443 — Resolve relating to a geological survey of the commonwealth's 
lands in Maine.— Commonwealth of Massachusetts, House of 
Representatives, Dec. 31, Feb., 1836, p. 8. (See Putnam, 
Allen). 
MAINE STATE SURVEY COMMISSION. 

444— Fifth Biennial Report, 1907-1908, Waterville, 1909, n PP- 
MAINE STATE WATER STORAGE COMMISSION. 
445— Geology of Kennebec River basin, by George Otis Smith. — ist 

Annual Report, pp. 222-228, Augusta, 1910. 
446 — List of U. S. Geological Survey publications on Geology of 

Maine.— 1st Annual Report, pp. 36-37, Augusta, 1910. 
447— Allotment for geologic surveys.— 2d Annual Report, p. 17, Au- 
gusta, 191 1. 
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MAINE STATE WATER STORAGE COMMISSION— Concluded. 
448 — Progress of geologic work in Maine during 1910. — 2nd Annual 

Report, pp. 24-25, Augusta, 191 1. 
MANNING, PRENTICE C. 
. 449 — On pot holes on Georgetown Island, Kennebec River, Maine. — 

Proc. Portland Soc. Nat. Hist., 1885, Portland Advertiser, Apr, 

9, 1885. 
450-^Glacial pot holes in Maine. — Portland ^oc. Nat. Hist., Proc. 

V. 2, pp. 185-200, 2 pis., 1901. 
MANSFIELD, R A. 
451 — The geology of Orono, Maine. — "Hom€ Farm," Augusta, Parts 

1-4, May 14, to June 11, 1881. 
MARCOU, JULES. 
452 — Geological map of the United States and British provinces of 

North America (with explanatory text and geological sections 

92 pages, 8 plates) Boston, 1853. — Soc. Geol. France, Bull., 2d 

ser. V. 12, pp. 813-936, map, plate under title. Resume, etc. 

Map in atlas to Voyage dans TAmerique du Nord, par. G. 

Lambert, Bruxells, 1855, etc. Reviewed in part by W. P. 

Blake, Am. Jour. Sci. 2d ser. v. 22, pp. 383-388, and by Anon. 

ibid, V. 17, pp. 199-206. 
453 — Ueber die Geologie der Vereinigten Staaten und der englishchen 

Provinzen von Nord-Amerika. Petermann*s Mitt., v. i, pp. 

149-159, map, 1855. 
454 — Geology of North America with two reports on the prairies of 

Arkansas and Texas, the Rocky Mountains of New Mexico, 

and the Sierra Nevada of California, originally made by the 

United States Government, 144 pages, 7 plates, 3 maps, Zurich, 

1858. Reviewed by J. D. Dana, Am. Jour. Sci. 2d ser. v. 26, 

pp. 323-334y 1858; vol. 27, pp. 137-140; by A. Agassiz, v. 27, 

pp. 134-137, 1859. 
455 — Explication d'une seconde edition de la carte geologique de la 

Terre. — 4 to., 222 pages, map. Zurich, 1875. 
MARCOU, JULES AND JOHN B. 
456 — ^Geological maps of Maine, catalog of; from 1837 to 1863, Nos. 

202, 218, 219, 220, 221, 331.— 'Bull. Geol. Surv. U. S., No. 7, 

pp. 53-57, 1884. 
MARSH, OTHNIEL C. 
457 — List of geological surveys of all the States (including Maine) 

and the territories, to 1867; and of Canada, British Columbia, 

the Arctic Regions, etc. — Am. Jour. Sci. 2d ser. 43, pp. 116, 

399, 1867. 
458 — Notice of some new tertiary and post-tertiary birds. — Am. Jour. 

Sci., Ser. 4, Oct., 1872. 
459 — Cattarractes affinis from Post-Pliocene near Bangor, Maine. — 

Am. Jour. Sci. 3d ser. 4, pp. 260, 1872. Found by Dr. A. C. 

Hamlin in post-pliocene clay. 
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MARSHALL, R. B. 
460 — Results of triangulation and primary traverse for the years, 1906, 
1907 and 1908.— Maine, pp. 311-318, U. S. Geol. Surv. Bull. 440. 
460A — Results of triangulation and primary traverse for the year 1909, 
1910 — Maine triangulation stations, pp. 153, 158. U. S. Geol. 
Surv. Bull. 496. 
460B— Results of spirit leveling in Maine, N. H. and Vt., 1896 to 1909 
incl.— U. S. Geol. Surv. Bull. 437. 
MARTIN, DANIEL S. 
461 — Minerals of Haddam, Maine. — Abstract, Am Geol. v. ttj, pp. 44. 
1901. 
MASON, WILLIAM P. 
462 — Relation of intensity of typhoid fever to character of water 
carriage.— Jour. New England Water Works Assoc., v. 19, pp. 
412-421. 
MATHER, WILLIAM W. 
463 — Geology of New York, Part i, (first or southern district), pp. 
xxxvii, 671, 46 plates, Albany, 1843. 
MATTHEW, GEORGE F. 
464 — On the surface geology of New Brunswick. — Canadian Nat., v. 
6, new ser., pp. 89-107; v. 7, new ser., pp 433-454, 1872. Read 
to Nat. Hist. Soc. of New Brunswick, April, 1871. Abstract 
Am. Jour. Sci. 3d sen, v. 2, pp. 371-372, 1871. 
See Bailey and Matthew, No. 17. 
MATTHEWS, GEORGE F. AND BAILEY, L. W. 
465 — On the age and relations of the metamorphic rocks of New 
Brunswick and Maine. — Proc. Am. Assoc. Adv. Sci. 18, pp. 
i79-i95» 1869. Am. Nat. 3, p. 442, 1869. Canad. Nat. New Ser. 
4, pp. 326-328, 1869. 
MAXIM, S. P. 

See Lapham and Maxim, No. 417. 
MEADE, WM. 
466-— Remarks on the anthracite of Europe and America. — Am. Jour. 
Sci. 1st ser., v. 12, p. 12, 1827. 
MELVILLE, W. H. 
467 — Analysis of two feldspars from Litchfield, Maine. (From the 
Elaeolite-syenite).— Bull. U. S. Geol. Surv. No. 90, p. 65, 1892. 
MERRILL, GEORGE P. 
468 — Microscopic examination and determination of the Building 

Stones of Maine.— Rep. Me. State Coll., pp. 8g-ioo, 1882. 
469 — On the black nodules or so-called inclusions in the Maine gran- 
ites.— U. S. Nat. Mus., Proc. v. 6, pp. 137-141. 1883. 
470 — On the collection of Maine building stones in the United States 
National Museum.— U. S. Nat. Mus. Proc., v. 6, pp. 165-183, 
1883. Abstract, Science, v. 2, pp. 771-772, 1883. 
471 — Notes on the character of the rock formations in the vicinity of 
Auburn, Maine.— Report Maine State Coll., pp. 11-13, 1884. 
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MERRILL, GEORGE P.— Concluded. 

472 — Microscopic structure. — loth Census U. S. Report on the build- 
ing stones of the United States and statistics of the quarry 
industry for 1880, p. 15-29, plates, bound as part of v. 10, but 
with separate pagination, Washington, 1884. 

473 — Note on the secondary enlargement of augites in a peridotite 
from Little Deer Isle, Me. — Am. Jour. Sci. 3d ser. v. 35, pp. 
488-490, 1888. Abstract, Am. Nat. v. 23, pp. 1006-1007, 1888. 
Proc. U. S. Nat. Mus. 11, p. 191, 1888. 

474 — The collection of building and ornamental stones in the United 
States National Museum, a handbook and catalog. — Smith- 
sonian Inst., Report, 1886, part 2, pp. 277-648, plates 1-9, 1889. 

475 — Handbook for the Department of G«oIogy in the United States 
National Museum. — Part i, Geognosy. Report, Nat. Mus. 1890, 
PP- 503-591- Enumerates about 30 specimens of Maine rocks. 

476 — Stones for building and decoration. — ^453 pages. New York, 1891. 

477 — Analysis of a peculiar growth of muscovite from Auburn, Maine. 
—Bull. U. S. Geol. Surv. 90, p. 21, 1892. 

478 — On some basic eruptive rocks in the vicinity of Lewiston and 
Auburn, Androscoggin County, Maine. — ^Am. Geol. v. X, pp. 
49-55, 1892. 

479 — Olivine diabase from Addison Point, Maine. — Tenth Census Re- 
port, V 10, p. 24. 
MERRILL, GEORGIA D. (Editor) 

480 — History of Androscoggin County, Maine.— Chap. 2, pp. 22-32 on 
Geology and mineralogy of the County; mentions discovery of 
tourmaline at Mt. Mica in 1820 and at Mt. Apatite in 1862. 
METCALF, SAMUEL L. 

481 — Mineralogy of the United States. — History and topography of 
U. S. by John H. Hinton, Am. Ed. Boston, 1834, v. 2, p. 69, 
briefly mentions a few minerals and localities. 
MliGHELS, DR. JESSE W. 

482 — Description of fossil shells (Nucula and Bulla) occurring at 
Westbrook, Maine. — ^Jour. Boston Soc. Nat. Hist., 4, p. S3y 
1842. 

483— Catalog of marine, fluviatile and terrestrial shells of the State of 
Maine (Enumerating several fossil species). — ^Jour. Boston 
Soc. Nat. Hist. 4, pp. 308, 345, i843- 
MILLER, S. A. 

484 — North American Mesozoic and Cenozoic geology and paleontol- 
ogy.— Cincinnati Soc. Nat. Hist., Jour. v. 2, pp. 140-161, 223- 
244, 1879; V. 3, pp. 9-32, 79-118, 165-202, 245-288, 1880; v. 4, 
pp. 3-46, 93-144, 183-234, 1881. Also issued 338 pages, Cincin- 
nati, 1881. 
MINOR, J. C, JR. 

See Penfield and Minor, No. 519. 
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MITCHELL, HENRY. 
485 — Notes concerning alleged changes in the relative elevations of 
land and sea.— U. S. Coast Survey, Report for 1877, 98-103, 
1880. Abstract Am. Jour. Sci. 3d ser. v. ci, pp. ^^'^^y 1881. 
486— Physical hydrography of the Gulf of Maine.— Rep. U. S. Coast 
and Geodetic Survey for 1879. Appendix 10, pp. I7S-I90» 
1881. 
MORGAN, HENRY J. 
487 — Illustrations of polished rock surfaces. — lOth Census, U. S. Re- 
port on the building stones of the United States and statistics 
of the quarry industry for 1880, Plates XXVII-LVIII. Bound 
as part of v. X, Washington, 1884. 
MORSE, EDWARD S. 
488— On the landslides in the vicinity of Portland, Maine.— Boston 
Soc. Nat. Hist. Proc. v. 12, pp. 235-244, plate, 1869. 
MT. MICA TIN AND MINING CO. 

489 — A prospectus. — ^Bangor, Maine, 1882, 4 pp. 
NEWBERRY, JOHN S. 
490 — Notes on building stones used in New York City and vicinity. — 
loth Census U. S. Report on the building stones of the United 
States and statistics of the quarry industry for 1880. pp. 318, 
319, 320, 321, 322, 323, 324. Bound as part of v. X, but with 
separate pagination, Washington, 1884. 
NORCROSS, G. A. 
491 — Gold in Oxford County, Maine. — Industrial Jour. No. 522, Dec. 
« 27, 1889. His opinion as a practical miner as to the gold at 
Swift River. 
492 — The gold-ftnd in Maine; excitement over the Oxford County 
mines. — Boston Herald, Feb. 3, 1890. 
NYLANDER, OLOF O. 
493 — Fossils and living shells found in Littk Mud Lake, Westman- 
land, Aroostook County, Maine. — Nautilus, v. 22, pp. 105-106, 
Feb., 1909. 
494 — Distribution of Limnaea Emarginata, Say and the Var. Mighelsi, 

Binney, in Fish River, Aroostook Co., Maine, 1901. 
495— Shells of the marl deposits of Aroostook County, Maine, as 
compared with the living forms in the same locality. — Nautilus, 
V. 14, pp. 101-104, 1901. 
OGILVIE, IDA H. 
496 — A contribution to the geology of southern Maine. — New York 
Acad. Sci. Annals, v. 17, pt. 2, pp. 519-558, 2 pis. 2 figs., 1907. 
OSBORN, H. S. 
497 — A practical manuel of minerals, mines and mining. — Phila., 1888, 
367 pp. Contains a few references to Maine minerals and 
ores; as gold at Albion and Madrid, p. 85; Cassiterite, p. 176; 
hog-manganese, p. 207. 
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PACKARD, ALPHEUS S. 

498-^Report of observations on the geology of the country about Fish 
River Lakes and the Aroostook River between Ashland and 
Presque Isk. — Report on Geol. of Maine, 1861, pp. 420-425. 

499 — Fish River Lakes and country between Ashland and Presque 
Isle. — Maine Preliminary Reports on Nat. Hist, and Geol. pp. 
420-425 Augusta, 1 861. 

500 — Results of observations on the drift phenomena of Labrador and 
the Atlantic Coast southward. — Am. Jour. Sci. v. 41, p. 4, 1866. 

501— Ice marks and ancient glaciers in the White Mountains.— Am. 
Nat. I, pp. 260-269, 1867. Describes glacial evidences in val- 
leys of the Androscoggin and Saco rivers in Maine. 

502— Evidences of ancient local glaciers in the White Mountain val- 
leys.— Am. Jour. Sci. 2d ser. 43, p. 42, 1867. Their courses 
traced in Maine at Stowe, Gilead, etc. 

503— -Observations on the glacial phenomena of Labrador and Maine, 
with view of the recent vertibrate fauna of Labrador. — Bos- 
ton Soc. Nat. Hist., Memoirs, v. i, pp. 210-305, 2 plates, 1869. 
Abstracts, Am. Nat. v. i, pp. 610-611, 1868. Am. Jour. Sci. 2d 
ser. V. 44, pp. 117-118, 1867. 

504 — Geology of the phosphate beds of South Carolina. — Essex Inst,, 
Bull. V. 3, pp. 55-58, 1872; Am. Nat. v. 6, pp. 55-58, 1872. 

505— Comparison of glacial phenomena of New England with those of 
Europe.— Am. Nat. v. 7, pp. 210-213, 1873. 
PALACHE, CHAS. 

See Wolff and Palache, No. 744. « 

PEALE, ALBERT C. 

506— Lists and analyses of the mineral springs of ,the United States, 
(a preliminary study).— U. S. Geol. Surv. Bull. No. 32, pp. 235, 
1886. 

507 — Natural mineral waters of the United States. — U. S. Geol. Surv. 
14th Ann. Rept. pt. 2, pp. 49-88, 1894. 

508 — Mineral waters. — Mineral Resources, U. S. for 1904, U. S. Geol. 
Surv. pp. 1 185-1208. 
PENFIELD SAMUEL L. 

509 — On the chemical composition of amblygonite. — Am. Jour. Sci. 3d 
ser. 18, pp. 295-301, 1879. Analyses of four specimens from 
Auburn, Hebron and Paris, Maine. Descriptions and methods 
of analysis. 

510 — Analysis of a new variety of lithiophite (manganese triphlite) 
from Norway, Maine, Am. Jour. Sci. 3d ser. 26, p. 176, 1883. 

511 — On the occurrence of alkalies in beryl. — Am. Jour. Sci. 3d ser. 26, 
p. 25, 1884. From Hebron, Norway and Stoneham. 

512 — ^Crystalized bertrandite from Stoneham, Maine. — Am. Jour. Sci. 
3d ser. Z7y P- 213, 1889. Groth's Zeit. f. Kryst. u. Min. 19, p. 78, 
1891. 

513 — On cookeite from Paris and Hebron, Maine. — Am. Jour. Sci. 3d 
ser. V. 45, pp. 393-396, 1892. Abstract, Am. Nat. v. 27, pp. 901- 
..;: "• -002,, 1893. 
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PENFIELD, SAMUEL L.— Concluded. 
514 — On the crystallization of herder ite. — Am. Jour. Sci. 3d ser. v. 47, 

PP- 329-339» 1894. Abstracts, Am. Geol. v. 13, p. 427, 1894. 

Am. Nat. v. 28, p. 871, 1894. Analyses, descriptions and plate 

illustrating various forms from Paris, Hebron, Stoneham, 

Greenwood and Auburn. 
515. — On the interpretation of mineral analyses, a criticism of recent 

articles on the constitution of tourmaline. — Am. Jour. Sci. 4th 

ser. 10, pp. 19-32. 
516— On the chemical composition of hamlinite and its occurrence with 

bertrandite at Oxford County, Maine. — Am. Jour. Sci. 4th ser. 

V. 4 PP- 313-316, 1897. 
See Hidden and Pen-field, No. 264. 
See Wells and Penfield, No. 712. 
PENFIELD, S. L. AND FOOTE, H. W. 
517 — On the chemical composition of tourmaline. — Am. Jour. Sci. 4th 

ser., 7, pp. 97-125. 
PENFIELD, SAMUEL L. AND HARPER, D. N. 
518 — ^^On the chemical composition of herderite and beryl, etc. — Am. 

Jour. Sci. 3d ser. 2»2, pp. 107- 11 7, 1886. Analysis of Beryl 

(acquarmarine) from Stoneham, Maine, p. iii. 
PENFIELD, SAMUEL L. AND MINOR, J. C, JR. 
519 — On the chemical composition and related physical properties of 

topaz. — Am. Jour. Sci. 3<i ser. 47, pp. 387-396, 1894. Results 

of chemical and physical examination of topaz from Stoneham, 

Maine. Methods of analysis, etc. 
PENFIELD, SAMUEL L. AND PRATT, J. H. 
520 — On the chemical composition of staurolite and the regular 

arrangement of its carbonaceous inclusions. — Am. Jour. Sci. 

3d ser. 47, pp. 82-85, 1894. Description and analysis of Stauro- 
lite from Windham, Maine. 
PENFIELD, SAMUEL L. AND SPERRY, E. S. 
521 — Quartz pseudomorphs after spodumene, from Paris, Maine. — 

Techno. Quarterly, May, 1888, p. 407, Am. Nat. 22, pp. 1112, 

1888. 
522 — ^^Mineralogical notes. — Analysis and remarks on the Norway, Me. 

beryl. — Am. Jour. Sci. 3d ser. 2l^ p. 317, 1888. Groth's Zeit. f. 

Kryst. u. Min. 17, p. 405, 1890. 
PENHALLOW, D. P. 
523 — A contribution to our knowledge of the origin and development 

of certain marsh lands on the coast of New England. — Proc. 

Trans. Roy. Can. 3d ser. i, Lect. 4, p. 55. 
524 — ^A blazing beach. — Sci. new ser. v. 22, pp. 794-796, 1905. 
525 — A blazing beach (spontaneous combustion of gases from organic 

debris). —^Pop. Sci. Monthly, v. 70, No. 6, pp. 557-564, i fig-. 

June, 1907. 
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PERRY, JOHN B. 
526— Hints toward the post-tertiary history of New England from 
personal study of the rocks, with strictures on Dana's "Geol- 
ogy of the New Haven region." — Boston Soc. Nat. Hist. Proc 
V. 15, pp. 4S-148, 1873. Brief allusion to Maine. Remains of 
lateral moranic masses, p. 112; evidences of change of level at 
Portland and coast-wise, and at Lewiston, etc, p. 132. Occur- 
rence of both marine and fresh water (drift) deposits in 
Maine and on difficulty of their discrimination. 
PERRY, N. H. 
527— Crystoberyl in Stoneham, Canton, Peru, Norway, and Stow, 
Maine. — ^Am. Jour. Sci. 3d ser. 29, p. 263, 1885. 
PRATT, J. H. 

See Penfield and Pratt, No. 520. 
PRENTISS, DANIEL WEBSTER. 
528 — Description of an extinct mink from the shell-heaps of the 
Maine coast— Proc. U. S. Nat. Mus. 26, pp. 887-888. De- 
scribes Luteola macroden, new ser. from Brooklin, Hancock 
Co. 
PRESSEY, HENRY ALBERT. 
52p— Water powers of the State of Maine.— U. S. Geol. Surv. Water 
Supply Paper, No. 69,, 124 pp., 14 pis., 12 figs., 1902. 
PRICE, ELI K. 
530— On the glacial epochs.— Am. Phil. Soc. Proc. v. 16, pp. 241-276, 
1877. 
PRIME, FREDERICK, JR. 
531 — Catalog of official reports upon geological surveys of the United 
States and British North America. — Trans. Am. Inst. Min. 
Engrs. V. 7, 1879, pp. 455-527, Surveys of Maine, 9 titles, pp. 
470-71. 
PROSSER, CHARLES S. 
532 — The geological position of the Catskill group. — ^Am. Geol. v. 7, 
pp. 351-366, 1890. 
PROUT, H. A. 
533 — Description of a new graptolithus hallianus in the lower Silurian 
rocks near the Falls of the St. Croix River. — Am. Jour. Sci. 
2d ser. II, 187. (It is questioned whether this is a Maine 
reference.) 
PUTNAM, ALLEN, CHAIRMAN. 
534 — Report of the Committee to whom was referred an order relating 
to a geological survey in Maine. — -House of Representatives, 
Commonwealth of Massachusetts, Doc. 31, Feb., 1836, p. 1-8. 
RAMMELSBERC, C. F. 
535 — Analysis of idocrase from Sanford, Me. — Poggendorff's Annalen 
der Physik und Chemie 94, p. 92. Am. Jour. Sci. 2d ser. 21, 
204, 1856. 
536 — Analysis of Main€ tourmaline. — Poggendorff's Anfi. Phys. u. 
Chem. 139, pp. 379-547, 1890. 
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RAND, EDWARD L. AND RBDPIBLD, JOHN H. 
537— Flora of Mount Desert Island, Maine.— A preliminary catalogue 
of the plants growing on Mount Desert and the adjacent 
islands with a geological introduction by William Morris 
Davis, and a new map of Mount Desert Island. Cambridge, 
1894, 286 pages. "An outline of the geology of Mount Desert," 

pp. 43-71. 

REDFIELD, . 

538 — On striation of Mount Desert.--^Read to Philadelphia Acad. Sci. 
Oct., 1885. Science, v. 6, p. 339 1885. 
REDFIEIvD, J. H. 

See Rand and Redfield, No. 537. 
REID, HARRY FIELDING. 
539 — The earthquake of southeastern Maine. — March 21, 1904. Seismol. 
Soc. America, Bull. v. i. No. 2, pp. 44-47, i fig. June, 191 1. 
RICKER, HIRAM & SONS. 
540— Poland Spring, Maine, South Poland, 1893, 83 pp. An illustrated 
pamphlet advertising their famous spring and hotels, but con- 
taining analyses and details of some value as to the compo- 
sition and character of the water. 
RIES, HEINRIOH. 
541 — The clays of the United States east of the Mississippi River. — 
U. S. Geol. Surv., Professional Paper No. 11, 298 pp., 9 pis., 11 
figs., 1903. 
RIGGS, R. B. 
542 — ^Analyses of the lepidolites of Maine. — ^Am. Jour. Sci. 3d ser. 32, 
pp. 353-357» 1886. Muscovite from Auburn. Lepidolite from 
Rumford, Paris, Hebron and Norway. 
543 — The analysis and composition of tourmaline. — ^Am. Jour. Sci. 3d 
ser. 35, pp. 35-51, 1888. Bull. U. S. Geol. Surv. No. 55, pp. 
19-37, 1889. Includes analyses of Maine tourmalines from 
Rumford, Paris, and Auburn, 'Maine. 
See Clarke and Riggs, No. 109. 
ROBINSON, FRANKUN C. 
544 — On allanite from Topsham, Maine. — Am. Jour. Sci. 3d ser. 27, 

p. 412, 1884. Groth's Zeit. f. Kryst. u. Min. 10, 315. 
545 — Analysis of blue clay from Farmington, Maine. — Am. Jour. Sci. 

3d ser. v. 34, PP. 407-408, 1887. 
546 — On the so-called meteorite of Northport, Maine. — Am. Jour. Sci. 

3<i ser. 35, p. 212, 1888. 
547 — ^Analysis of lime rocks from Maine. — ^Jour. of Anal, and App. 

Chem. 6, No. 9, Sept., 1892. 
548 — Phosphoric acid in beryl. — ^Jour. Anal, and App. Chem. 6, No. 9, 
Sept., 1892. 
ROBINSON, F. C. AND HUTOHINS, C. C. 
549 — A simple method of extracting caesium rubidium compounds 
from Hebron Lepidolite. — Am. Chem. Jour. 6, No. i, 1883. 
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ROBINSON, DR. SAMUEL. 
550 — Catalog of American minerals.— 'Boston, 1825, 316 pp. Maine min- 
eral localities at pp. 1-8, 278-279. 
ROGERS, HENRY DARWIN. 
551 — On the origin of the drift and of the lake and river terraces of 
the United States and Europe, with an examination of the 
laws of aqueous action connected with the inquiry. — Am. 
Assoc. Adv. Sci. Proc. v. 2, pp. 239-255, 1850. 
552 — Sketch of the geology of the United States. — Geology of Penn- 
sylvania, V. 2, pp. 742-745, Philadelphia, 1858. 
ROGERS, WILLIAM B. 
553 — Jottings on the geology of the eastern part of Maine. — Proc 
Am. Assoc. Adv. Sci., i860. Am. Jour. Sci. 2d ser. 30, p. 299, 
i860 (Latter quotes title only). 
554 — On fossils on Dennis River, Maine. — ^Boston Soc. Nat. Hist. 

Proc. V. 7, pp. 227-228, 419, 1861. 
555 — Age of sandstones of St. Croix, New Brunswick and of Perry, 
Maine.-^Boston Soc. Nat. Hist., Proc. v. 7, pp. 398-399, 1861. 
556 — Bowlder with Devonian fossils from an island in the Saco River, 

Me.— 'Boston Soc. Nat. Hist., Proc. v. 7, p. 409, 1861. 
557 — On the supposed coal bearing rocks of Maine. — Boston Soc. Nat. 
Hist. V. 7 p. 86, 1861. 
ROLKER, CHARLES M. 

558 — The production of tin in various parts of the world. — U. S. 
Geol. Surv. i6th Ann. Rept. pt. 3, pp. 458-538, 1895. 
ROWE, R. W. 

See Westover and Rowe, No. 715. 
SAYLES, ROBERT W. 
559 — Glacial clays of the Maine coast. — Science, new ser. v. 30, pp. 
968, December 31, 1909. 
SCHALLER, WALDEMAR T. 
560 — Mineralogical notes. — Am. Jour. Sci. 4th ser. v. 24, pp. 152-158, 
August, 1907. Zeit. f. Kryst. u. Min. Bd. 44, Heft, i, pp. 1-8, 
I fig., 1907. 
SCHAVIZER, R. 
561 — Zonal arrangement of constituents in pegmatite in limestone, 
similar in nature to mineral associations from Auburn and 
Paris, Maine. — Groth's Zeit. Kryst. u. Min. 13, p. 451, 1888. 
SCHNEIDER, E. A. 

See Clarke and Schneider, No. no. 
SEWALL, JOSEPH. 
562 — Mention of circular depressions in ledge at Georgetown, Maine. 
60 feet above tide-water which he supposes to be made by the 
Indians.--Coll. Me. Hist. Soc. 2, p. 191, 1847, Probably glacial 
pot-holes. 
SEWALL, OLIVER. 
563 — History of Chesterville, Me. — Farmington, 1875. PP- 14-22, con- 
tain a few interesting statements relative to geology of that 
town, "The Bluffs," "The Ridge," etc. 
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SEWALL, RUFUS K. 
564 — On pot-holes at Sawyers Island and Robinhoods Cove, Sheepscot 
River, Maine. — ^pp. 22-24. Ancient dominions of Maine. Bath, 
1859, PP- 3^- 
SHALER, NATHANIEL SOUTHCATE. 
565 — Remarks on geology of the coast of Maine, New Hampshire, and 
that part of Massachusetts north of Boston. — U. S. Coast Sur- 
vey, coast pilot for the Atlantic seaboard. Gulf of Maine and 
its coast from Eastport to Boston, pp. 883-888, Washington, 

1875. 

566 — Recent changes of level of the coast of Maine. — Boston Soc. 
Nat. Hist. Memoirs, v. 2, pp. 320-341, 1878. Reviewed by J. D. 
Dana, Am. Jour. Sci. 3d ser. v. 9, pp. 316-318, 1875. 

567 — Proposition concerning the classification of lavas, considered 
with reference to the circumstances of their extrusion. — ^Boston 
Soc. Nat. Hist. Anniversary Memoirs, 15 pp., 1880. 

568 — General report on the building stones of Rhode Island, Massa- 
chusetts, and Maine. — loth Census U. S. Report on the build- 
ing stones of the United States and statistics of the quarry 
industries for 1880. Bound as part of v. X, but with separate 
pagination, pp. 107-116, Washington, 1884. 

569 — On the existence of a paleozoic and volcanic series near East- 
port, Maine.— Rep. U. S. G^ol. Surv. 6th, pp. 18-22, 1885. 

570 — Preliminary report on the geology of the Cobscook Bay EHstrict, 
Maine. — Am. Jour. Sci. 3d ser. v. 32, pp. 35-60 1886. Abstract 
Am. Nat. v. 20, p. 969, 1886 

571 — ^Report, Atlantic Coast Division of geology. — U. S. Geol. Survey, 
7th report, 1885-86, pp. 61-65, Washington, 1888. 

572— 'Preliminary report on the sea coast swamps of the eastern 
United States, Rep. U. S. Geol. Surv. 6th, pp. 353-398, 1885. 
Am. Geologist, v. i, p. 258, 1888. History and features, and list 
of principal salt mars^hes between the Hudson River and Port- 
land, Maine. 

573 — On the origin of kames. — -Boston Soc. Nat. Hist. Proc. v. 23, 
pp. 36-44, 1888. 

574 — Report, Division of Coast-line geology. — ^U. S. Geol. Surv. 8th 
report, pp. 125-128, Washington, 1889. 

575 — The geology of the Island of Mount Desert, Maine. — U. S. Geol. 
Surv. 8th report, pp. 987-1061, plates 64-76, Washington, 1889. 
Abstract Am. Geol. v. 6, pp. 197-198, 1890. 

576— The antiquity of the last glacial period. — Boston Soc. Nat. Hist. 
Proc. V. 25, pp. 258-267, 1891. 

577 — The geological history of harbors. — U. S. Geol. Surv. 13th report, 
1894, pp. 161-163, 117-118. 

578 — On the distribution of earthquakes in the United States since the 
close of the glacial period. — Proc. Boston Soc. Nat. Hist. 26, 
pp. 246-256. 

579 — Illustrations of the earth's surface-glaciers. — 'Boston, J. S. 
Osgood & Co., 1881, pages 148-150, additional general refer- 
ences to glacial deposits of New England including Maine. 
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SHEPARD, CHARLES UPHAM. 

580 — Mineralogical Journey in the northern parts of New England. — 
Am. Jour. Sci. v. 17, pp. 353-36o, 1830; v. 18, pp. 126-136, 289- 
303, 1830. 

581 — Report on meteorites, before the American Association of Geolo- 
gists and Naturalists, 1846. — Am. Jour. Sci. 2d ser. 2, pp. 377- 
392, 1846. List and classified description of all known No. 
American meteorites, including several in Maine. 

582 — An account of the meteorite of Castine, Maine, May 20, 1848. — 
Am. Jour. Sci. 2d ser. 6, p. 251, 1848. 

583 — On the meteorites of Waterville, Maine, 1826, (1843).— Am. 
Jour. Sci. 2d ser. v. 6, pp. 403, 414, 1848. 

584 — List of 151 meteororites in Amherst College cabinet. — Am. Jour. 
Sci. 2d ser. 31, p. 458, 1861. No. 38, Nobleborough, Maine. 
Aug. 7, 1823, No. 72, Castine, Maine May 20, 1848. 

585 — Antimony at Carmel, Maine.-^Am. Jour. Sci. 2d ser. yj, p. 405, 
1864. 

586 — New classification of meteorites. — Am. Jour. Sci. 2d ser. 43, p. 
22, 1867. 

587 — ^^Notice of the meteoric stone of Searsmont, Maine. (May 21, 
1871) — Am. Jour. Sci. 3d ser. 2, pp. 133, 200, 1871. 
SHERMAN, PAUL. 

588— Glacial fossils of Maine. — Am. Nat. v. 7, pp. 373-374» 1873. 
SIBLEY, JOHN LANGDON. 

589 — History of the town of Union, Maine. — Boston, 1851, p. 97. 
Brief mention of its limestones, iron, ores, etc. 
SILLIMAN, BENJAMIN. 

590 — Appendix to Robert Bakewell's Introduction to Geology. — New 
Haven, 1829, p. 400. First Am. from 3d London ed. On page 
38 mere mention of the tourmaline from Paris, Maine, as an 
illustration among many others, of the results of true crystal- 
ization. 

591 — Review of Chas. T. Jackson*s Report on the Geology of Maine. — 
Am. Jour. Sci. 32, p. 193, 1837, v. 35, p. 387, 1839; v .36 p. 143, 
1839. 

592 — Optical examination of several American micas. — Am. Jour. Sci. 
2d ser. 10, pp. 372-383, 1850. Results upon biotite from Tops- 
ham, Muscovite from Paris and Brunswick, Oxford, Hebron, 
Pownal, Maine. 
SKINNER, W. W. 

593 — American mineral waters; the New England States. — Maine, pp. 
28-45, map 109, Bull. 139, Bureau Chemistry U. S. Dept. Agr. 
SKINNER, W. W. AND STILES, C. W., JR. 

594 — American mineral waters, the New England States, with a chap- 
ter on bacteriological methods by C. W. Stiles. — U. S. Dept, 
Agr. Bureau of Chemistry, Bull. 139. 
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SMITH, GEORGE OTIS. 
595 — The volcanic series of the Fox Islands, Maine. — ^Johns Hopkins 

Univ. Cir. v. 15, pp. 12-13, 1895. 
596— A geological study of the Fox Islands, Maine.— Colby College 

Bull. V. I, supplement, pp. 1-53, and geologic map, 1901. 
597— Geology of the Kennebec River (Maine).— U. S. Geol. Surv. 

Water Supply Paper No. 198, pp. 4-9, 1907. ist Ann. Rept. 

Maine State Water Storage Commission, pages 222-228, 1910. 
59B— Quartz veins in Maine and Vermont. — U. S. Geol. Surv. Bull. 225, 

pp. 81-88 1904. 
599— A molybdenite deposit in eastern Maine. — U. S. Geol. Surv. Bull. 

No. 260, pp. 197-199, 1905. 
600 — The granite industry of the Penobscot Bay Quadrangle, Maine. — 

U. S. Geol. Surv. Bull. No. 260, pp. 489-492, 1905. 
601 — Artesian water in crystalline rocks. Abstract, Science, new ser. 

V. 21, pp. 224-225, 1905. 
602— Water Supply from glacial gravels near Augusta, Maine. — U. S. 

Geol. Surv. Water Supply Paper, No. 145, pp. 156-160, i fig., 

1905. 
603 — Water resources of the Portsmouth- York region, New Hamp- 
shire and Maine. — U. S. Geol. Surv. Water Supply Paper No. 

145, pp. 120-128, 1905. 
604— Graphite in Maine.— U. S. Geol. Survey, Bull. No. 285, pp. 480- 

483, 1906. 
605 — Two occurrences of graphite in Maine. — Abstract Science, new 

ser. V. 23, pp. 915-916, June 15, 1906. 
606 — Note on a mineral prospect near Ayer Jet. in Maine. — U. S. 

Geol. Surv. Bull. No. 315, pp. 118-119, 1907. 
607 — The occurrence of granite in Maine. — U. S. Geol. Surv. Bull. No. 

313, pp. 7-12, 1907. 
SMITH, GEORGE OTIS, BASTIN, EDSON S. AND BROWN 

CHARLES W. 
608 — Description of the Penobscot Bay Quadrangle (Maine). — U. S. 

Geol. Surv. Geol. Atlas of U. S. Folio No. 149, 14 pp., 2 maps, 

and structure section sheet, 1907. 
SIMTH, GEORGE OTIS AND WHITE, DAVID. 
609— The geology of the Perry basin in southeastern Maine. — ^U. S. 

Geol. Surv. Professional Paper No. 35, 107 pp., 6 pis., 1905. 
SMITH, J. LAWRENCE. 
610 — Mineral and chemical composition of the meteoric stone which 

fell at Searsmont, Maine, May 21, 1871. — Am. Jour. Sci. 3d ser. 

V. 2, p. 200, 1871. 
SMOCK, JOHN C. 
611 — Geological-geographical distribution of the iron ores of the east- 
ern United States. — Am. Inst. Min. Eng. Trans, v. 12, pp. 130- 

144, 1884. Eng. and Min. Jour. v. 37, pp. 217-218, 230-232, 

1884. 
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SMOCK, JOHN C— Concluded. 
612— On building stone in New York.— Bull. N. Y. State Museum, v. 

2, No. 10, Sept. 1890. List of Maine granites, p. 291, 309. 

Maine granites in Albany capitol, p. 325. Micros, structure 

and physical and chemical tests of Hallowell granite, p. 360. 
SPERRY, E. S. 

See Penfield and Sperry, Nos. 521, 522. 
STEPHENSON, SAMUEL L. 
613 — Geology of the Androscoggin and Magalloway rivers. — ^Jacksons 

3d rept. Geol. of Maine, pp. 191-205, 1839. 
STERRETT, DOUGLAS B. 
614 — Gems and precious stones in Havey tourmaline property, p. 33, 

U. S. Geol, Surv. Advance Chap, from Mineral Resources, 

1911. 
STEVENS, R. P. 
615. — On glaciers of the glacial era in Virginia. — Am. Jour. Sci. 3d 

ser. V. 6, pp. 371-373, 1837. 
STILES, C. W., JR. 

See Skinner and Stiles, No. 594. 
STONE, GEOROE H. 
616 — Supplementary list of "Horsebacks" in Maine. — ^Lewiston Weekly 

Journal, Apr. 24 1879. 
617 — Note on the Androscoggin glacier. — Am. Nat. v. 14, pp. 290-302, 

1880. 
618 — 'Glacial deposits in Eastern North America. — Proc. Portland Soc. 

Nat. Hist. pp. 6, 1881. 
619 — The kames of Maine. — Boston Soc. Nat. Hist. Proc. v. 20, pp. 

430-469, map, 1 881. Abstract, Am. Jour. Sci. 3d ser. v. 22, pp. 

487-488, 1881. Science edited by Michels, v. i, p. 151, 1880. 
620 — Kames or eskers of Maine. — Am. Assoc. Adv. Sci. Proc. v. 29, 

pp. 510-519, 1881. 
621 — Apparent glacial deposits in valley drift. — ^Am. Nat. v. 15, pp. 

251-252, 1881. 
622 — Glacial erosion in Maine. — Portland Soc. Nat. Hist., Proc. ses- 
sions 1881-82 pp. 5-15, 1881. Abstract Am. Jour. Sci. 3d ser. 

V. 23, p. 242, 1882. 
623 — The kame rivers of Maine. — Am. Assoc. Adv. Sci., Proc. v. 32, 

pp. 234-237, 1883. Abstract, Sci. v. 2, p. 319, 1883. Am. Jour. 

Sci. 3d ser. v. 26, p. 328, 1883. v. 28, pp. 152-154, 1884. Dis- 
cussed by W. Upham, Sci. v. 2, p. 319. 
624' — Deflection of the ice-flow in Maine during the last part of the 

glacial epoch. Proc. Am. Assoc. Adv. Sci. 33, 1884. 
625 — On two systems of kames or osar gravels which appear to cross 

each other like an X. — Proc. Am. Assoc. Adv. Sci., 1884. 
626 — Local deflections of the drift scratches in Maine. — ^Am. Jour. 

Sci. 3d ser. v. 30, pp. 146-150, 1885. 
627— Wind action in Maine.— Am. Jour. Sci. 3d ser. v. 31, pp. 133-138, 

1886. 



Digitized by 



Google 



BIBLIOGRAPHY OF GEOI^OGY. 233 

STONE, GEORGE H.— Concluded. 
628 — Terminal moraines in Maine. — Am. Jour. Sci. 3d ser. v. 33, pp. 

378-385, 1887. 
629 — General review of his work in Maine, 1885-6, chiefly upon the 
gravel system of the southern and southwestern parts of the 
Staite.— U. S. Geol. Surv. 7th Rept. 1888, pp. 82, 83. 
630— Classification of the glacial sediments of Maine. — Am. Jour. Sci. 
3d ser, V. 40, pp. 122-144, 1890. Abstract, Am. Geol. v. 7, pp. 
136-137, 1891. 
631 — Letter to the editor on the oscar gravels of the coast of Maine. — 

Am. Geologist, v. 12, No. 3, Sept., 1893, pp. 200-203. 
632 — The osar gravels of the coast of Maine. — Jour. Geol. v. i, pp. 
246-254, 1893 Abstracts, Am. Geol. v. 12, p. 122, 1893. Am. 
Geol. V. 12, pp. 200-303 (correspondence), 1893. 
633 — The glacial gravels of Maine and their associated deposits. — U. 
S. Geol. Surv. Mon. 34, 499 pp., 52 pis., 36 figs., 1899- 
STOVER, HORATIO R. 
634 — ^Remarks on a deposit of muscle shells at Mt. Joy, Maine, sur- 
mounted by a layer of large rounded stones and coarse gravel, 
50 ft. above sea level. — Proc. Boston Soc. Nat. Hist. 3, p. 250, 
1850. 
TARR, RALPH S. 
635— 'Glaciation of Mount Ktaadn, Me. — Geol. Soc. Am. Bull. v. 11, 
pp. 433-448, pis. 30-39, 1900. Allusion is made (p. 3) to Tarr's 
conclusions and (p. 4) disagreement is expressed. 
TAYLOR, J. E. 
63^ — On minerals. — Portland Transcript, Aug. 17, 1878. A general 
description of minerals. Brief notice of mispickel as abundant 
at Newfield, Me., associated with gold and silver; of magnetic 
iron extensive in Maine, etc. 
TAYLOR, RICHARD C. 
637 — Statistics of coal. The geological and geographical distribution 
of mineral combustibles or fossil fuel, including also notices 
and localities of the various mineral bituminous substances em- 
ployed in the arts and manufactures (etc.) clxviii, 754 pages, 
plates, maps, Philadelphia, 1848. Second edition edited by S. 
S. Haldeman, xx, 640 pages, plates, maps, Philadelphia, 1855. 
THOREAU, HENRY D. 
638— The Maine Woods.— Boston, Ticknor & Fields, 1864, pp. 1-84, 
Mt. Katahdin. 
TOWER, GEORGE WARREN, JR. 

639 — Naval erosion. — Sci. New ser. v. 3, pp. 563-564, 1896. 
TOWER, WALTER S. 
640 — The geography of American cities. — ^Bull. Am. Geol. Soc. v. 37, 
pp. 577-588. 
TRUE, NATHANIEL T. 
641 — ^Axinite in Wales, Maine. — Am. Jour. Sci, 2d v. 7, p. 286, 1849. 
642 — New localities of minerals in Maine. — Proc. Portland Soc. Nat. 
Hist. I, p. 163, 1862. 
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TRUE, NATHANIEL T.— Concluded. 
643— Grooved boulders in Bethel, Maine. — Portland Soc. Nat. Hist. 

Prc^c. V. I, pp. 92-94, 1862. 
644 — Mineralogy among the aborigines of Maine. — Portland Soc. Nat. 

Hist. I, p. 165, 1863. Describes the minerals^ ores, clays, etc., 

used in making weapons, utensils, etc. 
645 — Phases of glacial action in Maine at the close of the drift period. 

Proc. Am, Assoc. Adv. Sci. 1868. 
646— On surface changes in Maine. — Canadian Nat. v. 4, new ser., pp. 

328-329, 1869. 
647 — On the non-fossiliferous rocks of New England. — ^Proc. Am. 

Assoc. Adv. Sci., 1869. 
648 — The geology of Maine, particularly the western portion. — Proc. 

Portland Soc. Nat. Hist, 6 pp., Feb. 7, 1881. 
649 — On Columibite in Maine. — Proc. Portland Soc. Nat. Hist., i p. 

Feb., 1882. 
U. S. GEOLOGICAL SURVEY. 
650— Annual Report, 1894, vol. 4, Pt. 3, pp. 416, 522, Vol. 4, Pt. 4, 

pp. 459, 478, 507, 600, 601, 713. 
651— Annual Report, 1895, Part 3, pp. 764, 774, 793, 1034. 
652— Annual Report, 1896, Part 5, pp. 961, 998, 1058, 1365, 1379- 
653— Annual Report, 1897, Part 6, pp. 208, 215, 250-254, 255, 280-283, 

360, 577, 657, 661, 669. 
654— Annual Report, 1898, Part 6, pp. 124, 300, 278, 348, 522, 693, 758. 
655— Annual Report, 1899, Part 6, pp. 122, 124, 127, 166, 167, 168, 169, 

170, 335, 336-340, 344-349, 35i, 35B-360, 598, 609. 
656 — Mineral Resources 1882, pp. 120, 129, 137, 172, 176, 216, 230, 452, 

458, 461, 483, 486, 488, 490, 491, 492, 497, 524, 538, 580, 687, 688, 

689, 690, 739, 887. 
657— ^Mineral Resources, 1883-4, pp. 252, 312, 329, 551, 598, 661, 672, 

(i-j-j, 687, 688, 689, 690, 723, 730, 736, 738, 739, 741, 742, 743, 

746, 747, 748, 750, 751, 765, 1^. '7^1 . 770, 773, 775, ll^^ 777, 

794, 809, 907, 933, 982. 
658— Mineral Resources, 1885, pp. 184, 200, 210, 398, 437, 5^3, 53^, 538. 
659— Mineral Resources, 1886, pp. 17, 41, 104, 112, 519, 520, 537, 595, 

596, 630, 701, 716, 7Z7y 739. 
660-Mineral Resources, 1887, pp. 11, 58, 69, I45, 5^3, 522, 533, 536, 

555, 643, 684, 72f>y 7Z7y 738, 739, 744, 758. 
661— Mineral Resources, 1888, pp. 14, 36, 54, 536, 538, 547, 549, 555, 

560, 565, 627, 630, n7' 
662— Mineral Resources, 1889-90, pp. 10, 17, 24, 40, 60, 373, 374» yj^y 

396, 398, 522. 
663— Mineral Resources, 1891, pp. 27, 61, 255, 457, 458, 464, 466, 4/2, 

473, 603, 605. 
664— Mineral Resources, 1892, pp. 96, 199, 706, 707, 710, 711, 764, 765, 

766, id-j, 771, 824, 828. 
665— ^Mineral Resources, 1893, pp. 28, 130, 545, 550, 557, 567, 695, 697, 

774, 778. 



Digitized by 



Google 



BIBI^IOGRAPHY OF GEOLOGY. 235 

U. S. GEOLOGICAL SURVEY-Continued. 
666— Mineral Resources, 1900, pp. 109, 143, 240, 242, 662, 664, 667, 677, 

685, 695, 698, 715, 761, 895, 901. 
667— Mineral Resources, 1901, pp. 103, 160, 645, 660, 667, 674, (irjT, 700, 

714, 761, 798, 875, 936, 938, 950, 962. 
668— Mineral Resources, 1902, pp. 166, 286, 670, 678, 689, 698, 707, 719, 

734, 851, 972, 973, 985, 989, 996. 
669— Mineral Resources, 1903, pp. 203, 204,. 308, 611-619, 622, 624, 629, 

758, 766-768, ^^(i, 786, 796-809, 824, 927, 936, 1 1 19, 1 139. 

670— Mineral Resources, 1904, pp. loi, 226, 340, 654, 662, 664, 669, 805, 

850, 859, 863, 871, 882, 892, 942, 954, 1144, 1149, 1158, 1175, 1186, 

1 187, 1 193. 
671— Mineral Resources, 1905, pp. 46, 345, llZy 784, 786, 792, 794, 957, 

969, 1003, 1009, 1012, 1018, 1024, 1034, 1039, 1059, 1064, 1265, 

1287, 1297, 1322, 1323, 1343, 1360. 
672— Mineral Resources, 1906, pp. 52, 451, 465, 529, 534, 938, 949, 962, 

986, 999, 1002, 1003, loio, 1022, 1038, 1140, 1 169, 1179, 1232, 

1233, 1235, 1264, 1270. 
(yjZ — Mineral Resources, 1907, Part i, pp. 41, 107, 661, 663; Part 2, 

pp. 298, 306, 310, 312, 317, 500, 510, 522, 547, 555, 559, 561, 

568, 581, 6q2, 628, 721, 748, 755, 766, 797, 799, 813, 825, 826, 858. 
674— Mineral Resources,, 1908, Part i, pp. 46, 142, 146, 242, 247, 658, 

Part 2, pp. 3Q2, 305, 307, 312, 314, 456, 467, 476, 508, 513, 539, 

551, 553, 555, 574, 658, 753, 759, ll^, 842, 867, 868. 
675 — Mineral Resources, 1909, Part i, pp. 48, 114; Part 2, pp. 455, 456, 

478, 522, 545, 561, 563, 573, 580, 594, 748, 778, 854, 863, 877, 911, 

912. 
676— Mineral Resources, 1910, Part i, pp. 48, 107; Part 2, pp. 538, 548, 

559, 604, 611, 637, 647, 654, 663, 667, 670, 915, 925, 939, 969. 
676A— ^Mineral Resources, 191 1, Part i, pp. 13, 40, 197, 355, 880, 955, 
967; Part 2, pp. 523, 533, 546, 590, 648, 729, 732, 746, 756, 760, 
772, 786, 787, 1025, 1065, 1 129, 1141, 1155. 

Triangulation and Leveling. 

Results of primary triangulation, 1894, Bull. 122, Maine, pp. 
5-12. 

Results of primary triangulation, 1895, Bull. 123, Maine, pp. 
15, 16. 

Results of primary triangulation, 1899-1900, 21st Annual Re- 
port, Part I, Maine, pp. 228-234. 

Results of primary triangulation, 1900-01, Bull. 181, pp. 18-22. 

Results of primary triangulation, 1902-03, Bull. 216, pp. 16-24. 

Results of primary triangulation, 1904-05, Bull. 276, pp. 50-53. 

Results of primary triangulation, 1906-07, 08, Bull. 440, pp. 311- 
318. See No. 460. 

Results of primary triangulation, 1909-10, Bull. 496, pp. 153- 
158. See No. 460A. 

Results of spirit leveling in Maine, N. H. and Vt., 1896 to 
1909, incl., Bull. 437. See No. 460B. 
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U. S. GEOLOGICAL SURVEY— 'Concluded. 
Water Resources, 
Report of progress of stream measurements for 1897. 19th 

Ann. Rept., pt. 4. 
Operations at river stations for 1898. W. S. P. 27. 
Report of progress of stream measurements for 1898. 20th 

Ann. Rept., Pt. 4. 
Operations at river stations for 1899. W. S. P. 35. 
Report of progress of stream measurements for 1899. 21st 

Ann. Rept., Pt. 4. 
Operations at river stations for 1900. W. S. P. 47. 
Report of progress of stream measurements for 1900. 22nd 

Ann. Rept., Pt. 4. 
Operations at river stations for 1901. W. S. P. 65. 
Report of progress of stream measurements for 1901. W. S. 

p. 75. 
Report of progress of stream measurements for 1902. W. S. 

P. 82. 
Report of progress of stream measurements for 1903. W. S. P. 

97. 
Report of progress of stream measurements for 1904. W. S. P. 

124. 
Report of progress of stream measurements for 1905. W. S. 

P. 165. 
Surface Water Supply of New England, 1906. W. S. P. 201. 
Surface Water Supply of North Atlantic Coast, 1907- 1908. 

W. S. P. 241. 
Surface Water Supply of the North Atlantic Coast, 1909. 

W. S. P. 261. 
Surface Water Supply of North Atlantic Coast, 1910. W. S. 

P. 281. 
Surface Water Supply of North Atlantic Coast, 1911. W. S. 

P. 301. 
Water Resources of Kennebec River Basin, by H. K. Barrows. 

W. S. P. 198, 1907. 
Water Resources of Penobscot River Basin, by H. K. Barrows 

and C. C. Babb. W. S. P. 279, 1912. 
UPHAM, WARREN. 
677 — On the origin of kames or eskers in New Hampshire.— Am. 
Assoc. Adv. Sci., Proc, vol. 25, pp. 216-225, 1877; Abstract; 
Am. Jour. Sci., 3d ser., vol. 14, p. 156, (1-3 p.), 1877. 
678— Notes on the surface geology of New Hampshire.^Canadian 

Nat. vol. 8, new sen, pp. 325-336, 1878. 
67^— The succession of glacial deposits in New England— Am. Assoc. 

Adv. Sci., Proc, vol. 28, pp. 299-310, 1880. 
680 — Glaciation of mountains in New England and New York. — ^Am. 
Geol. vol. 4, pp. 165-174, 205-216, 1889; Appalachia, vol. 5, 
pp. 291-312, 1889. 
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UPHAM, WARREN-^oncluded. 
681 — The growth, culmination and departure of the quarternary ice 

sheets. — Proc. Boston Soc. Nat. Hist. 24, 1890. 
682 — Lakes enclosed by modified drift. — Boston Soc. Nat. Hist. Proc. 

V. 25, pp. 228-242, 1891. 
683— -Glacial lakes in Canada.— Geol. Soc. Am. 2, p. 262, 1891. Glacial 

lakes after the withdrawal of the ice sheet on the headwaters 

of the St. John River. 
684 — Walden, Cochituate, and other lakes inclosed by modified drift. — 

Boston Soc. Nat. Hist. Proc. v. 25, pp. 228-242, 1891. 
685 — On the Champlain subsidence and re-elevation of the St. Law- 
rence River basin. — Am. Jour. Sci. 3d ser. 49, p. 17, 1894. Brief 

mention of Leda arctica in the stratified clays from New 

Brunswick to Kittery, Maine. 
VAN HISE, CHARLES R. 
686— ^Correlation papers: Archean and Algonkian. — Bull. U. S. Geol. 

Surv. 86, pp. 348-350, 1892. Citation of writers on the pre- 

cambrian rocks of Maine. 
VERRILL, ADDISON E. 
687 — On tin ore (Paris) native arsenic. (Greenwood) and Chryso- 

beryl ( Norway ) .—Proc. Boston Soc. Nat. Hist. 7, p. 423, i860. 
688 — On zircon and corundum from Greenwood, 'Me., with associated 

minerals, etc. — Proc. Boston Soc. Nat. Hist. 9, p. 201, 1863. 

Mentions tin ore and associated minerals at Mt. Mica, and 

Hebron. 
VILLARELLO, JUAN D. 
689 — Los granitos de las canteras "Leahy," "Red Stone" (New Hamp- 
shire) y "Bienvenue" (Maine). E. U. A. — Soc. Geol. Mexi- 

cana, Bol. t. 6, pp. ix-xi, 37-66, 18 pis., 1909. 
VOSE, GEORGE L. 
690 — Orographic geology or the origin and structure of mountains. — 

Boston: Lee & Shepard, 1866, pp. 134. Page 18 quotes Prof. 

C. H. Hitchcock's view as to the composition of Mt. Katahdin. 
691 — Traces of ancient glaciers in the White Mountains of New 

Hampshire. — Am. Nat. v. 2, p. 281, 1868. Describing glacial 

traces at Bethel in Maine. 
692 — Compression as an agent in geological metamorphism, with illus- 
trations distorted pebbles in conglomerates. — Proc. Am. Assoc. 

Adv. Sci., 1869. 
693 — On the distortion of pebbles in conglomerates, with illustrations 

from Rangeley Lake in Maine. — ^Boston Soc. Nat. Hist., 

Memoirs, v. i, pp. 482-488, plates, 1869. Abstract Boston Soc. 

Nat. Hist. Proc. v. 11, p. 360, 1869. Am. Nat. v. 2, p. 223, 

1869. 
WADE, W. ROGERS. 
694 — The gem-bearing pegmatites of western Maine. — Eng. and Min. 

Jour. V. 87, pp. 1127-1129, June 5, 1909. 
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WADSWORTH, MARTIN E. 
695 — On the granites of North Jay, Maine. — Boston Soc. Nat. Hist. 

Proc. V. 19, pp. 237-238, 1878. 
696 — On an occurrence of gold in Maine. — Harvard Coll. Mus. Comp. 

Zool., Bull. V. 7, p. 181, 1884. 
697 — The theories of ore deposits. — Boston Soc. Nat. Hist., Proc. v. 

23, pp. 197-208, 1888. 
See Dickerman and Wadsworth, No. 190. 
See Whitney and Wadsworth, No. 721. 
WALCOTT, CHARLES D. 
698 — Review of Hitchcock, Shaler, Crosby and other writers on the 

Cambrian of Maine.— Bull. U. S. Geol. Surv. 81, pp. 68, 69, 

267, 1891. 
699 — Correlation papers. Cambrian. The Cambrian group of rocks 

in North America. — U. S. Geol. Surv. Bull. No. 81, 447 pp., 

3 plates, Washington, 1891. 
700 — Problems for investigation: Paleontologic evidence alone must 

determine the presence of Cambrian rocks in Maine and New 

Hampshire.— Bull. U. S. Geol. Surv. 81, p. 381, 1891. 
701 — ^Report of the Director, 1902-1903. — U. S. Geol. Surv. 24th Ann. 

Rept. p. 302, 1904. 
WARD, HENRY A. 
702 — Description of four meteorites. — ^Rochester Acad. Sci., Proc. v. 

4, pp. 79-88, 5 pis., 1902. 
703 — The Andover, Me. meteorite. — Am. Jour. Sci. 4th sen v. 15, pp. 

395-396, I fig., 1903. 
WASHINGTON, HENRY S. 
704— Catalog of the collection of meteorites in the Peabody museum 

of Yale University, (localities, dates and weights.) — ^Am. Jour. 

Sci. ser. 4, v. 3, 1897, p. 83, includes Nobleboro, Castine, Sears- 

mont. 
705— Chemical analyses of igneous rocks, published from 1884 to 1900 

with a critical discussion of the character and use of analyses. — 

U. S. Geol. Surv. Professional Paper 14, 'Maine, p. 127, 145, 157, 

195, 207, 231, 261, 285, 301, 327, 329, 359, 373, 413, 419, 435, 437- 
WASSAN, SAMUEL. 
706 — A survey of Hancock County, Maine. — ^Augusta, 1878, 91 pp. 

Pages 33-36 are devoted to the geology and to the minerals 

and ores of the County. 
WEBSTER, J. H. 
707 — New locality of idocrase, anorthite, and molybdenite in Sanford, 

York Co., Me.— Am. Jour. Sci. 2d ser. 6, p. 425, 1848. 
WEBSTER, DR. JOHN W. 
708 — A cleavelandite. — Boston Jour. Philos. and Arts, i, p. 190. 

Named from a specimen from Chesterfield, Maine in 1823. 
709— Aerolite in Maine, Analysis of, from Boston Jour. — Philosophy 

and the Arts. 7, p. 170. Am. Jour. Sci. 9, p. 400. 
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WEED, WALTER HARVEY. 
710— Copper deposits of the Appalachian states.— U. S. Geol. Surv. 
Bull. 455, 166 pp., 5 pis. 32 figs., 191 1. 
WELLS, HORACE L. 
711 — On the composition of pollucite and its occurrence at Hebron, 
Me. — ^Yale Bicentennial .publications. Cont. to Mineral, and 
Petrog., pp. 183-192, 1901. (From Am. Jour. Sci. v. 41, pp. 
213-220, 1891.) 
See Dana and Wells, No. 139. 
WELLS, HORACE L. AND PENFIELD, S. L. 
712 — On the herderite from Hebron, Maine. — ^Am. Jour. Sci. 3d ser. 
44, p. "4, 1892. 
WELLS, WALTER. 
713 — ^The water powers of Maine. — ^Augusta, 1868, 327 pp. Important 
tables of elevations, discussion of the natural surface features 
as related to water power, p. 29. "The development of water 
power in Maine results from its geological structure," etc. 
714 — The water power of Maine. — ^Augusta, 1869, 526 pp., map and 
20 plates of principal waterfalls of the State. Minute descrip- 
tion of the river systems with geological and mineralogical 
details of their vicinity. The first 6 chapters occupied with 
geological and topographical matter. 
WESTOVER, H. L. AND ROWE, R. W. 
715— Soil survey of the Caribou area, Maine. — U. S. Depart, of Agr. 
Field operations of the Bureau of Soils, 1908, pp. 34-70. 
WHIPPLE, GEORGE C. AND LEVY, E. C. 
7i6^The Kennebec Valley t3rphoid- fever epidemic of 1902-1903. 
(Maine). — ^Jour. New England Water Works Assoc, v. 19, 
pp. 163-214, 7 figs. U. S. Geol. Surv. W. S. Paper, No. 198, 
pp. 198-211. 
WHITE, DAVID. 
717 — The geology of the Perry basin in southeastern Maine: Pale- 
ontology. — ^U. S. Geol. Surv. Professional Papers No. 35, pp. 
35-84, 5 pis., 1905. 
See Smith and White, No. 609. 
WHITE, O. 
718 — (Report on geology of) Allagash and Caupuomogomoc lakes 
(and vicinity). — 2d Annual Report Nat. Hist, and Geol. Maine, 
PP- 352-359, Augusta, 1862. 7th Annual Report of Maine 
Board of Agriculture. 
WHITMAN, WILLIAM E. S. 
719 — The wealth and industry of Maine. — ^Augusta, 1873, 454 pp. 
Pages 31-38 on mining and quarrying with descriptions and 
analyses, etc. pp. 348-354 statistical. 
WHITNEY JOSEPH D. 
720 — Analyses of sodalite and cancrinite from Litchfield, Maine. — 
Am. Jour. Sci. 2d ser. 7, p. 435, 1849. Poggendorff's Annalen 
d. Physik u. Chem. 70, p. 431. 
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WHITNEY, JOSEPH D. AND WAD9W0RTH, M. E. 

721 — The azoic system and its proposed sub-divisions. — Harvard Coll. 
Mus. Comp. Z06I. Bull. v. 7» PP- 331-565, 1884. Review by J. D. 
D(ana). Am. Jour. Sci. 3d ser. v. 28, pp. 313-314, 1884. 
WHTTLESEY, CHARLES. 

722 — On the ice movements of the. Glacial era in the valley of the 
St. Lawrence. — Am. Assoc. Adv. Sci. Proc. v. 15, pp. 43-54, 
1867. 

723— On the fresh-water Glacial drift of the Northwestern States. — 
Smithsonian Contributions, v. 15, 38 pp., 2 pis., 11 cuts, 1867. 
WIESBACH, A. 

724 — Analyses of herderite from Stoneham, Me. and Ehrenfrieders- 
dorf in Saxony, by Dr. Winkler. — ^Jahrbuch fiir Miner, 2, p. 
134, 1884. Am. Jour. Sci. 3d ser. 28, p. 318, 1884. Am. Nat. 18, 
p. 1261, 1884. 
WILLIAMS, ALBERT JR. 

725 — Mineral resources of the United States for 1882, v. i, Washing- 
ton, 1883, PP- 230- relates to Maine copper mining, pp. 687-90 
to numerous Maine minerals. 

726 — Mineral resources of the United States for 1883-84, v. 2, Wash- 
ington, 1886, p. 933 relates to Maine feldspar, p. 809 to gypsum, 
p. 907 to mica, p. 551, to manganese, p. 598 to cassiterite. 

727— 'Mineral resources of the United States for 1887, v. 5, Washing- 
ton, pp. 736-739. The useful minerals of Maine: lists with 
principal localities. 
WILLIAMS, GEORGE H. 

728 — on the paramorphisis of pyroxene to hornblende in rocks. — Am. 
Jour. Sci. 3d ser. v. 28, pp. 259-268, 1884. 

729 — Volcanic rocks in the ancient crystalline belt of eastern North 
America.— Am. Jour. Sci. 3d ser. 47, pp. 140-141, 1894. Men- 
tions the occurrence of volcanic products along the coast of 
Maine. 

730 — The distribution, of ancient volcanic rocks along the eastern 
border of North America. — ^Jour. of Geol. v. 2, pp. 22-23, 
(Ancient volcanic rocks at Vinal Haven). 
WILLIAMS, HENRY >S. 

731 — On the different types of the devonian systems in North 
America.— Am. Jour. Sci. 3d ser. v. 35, p. 51, 1888. Brief 
mention of outcroppings in Maine, New Brunswick, etc. 

732— Correlation papers; Devonian and Carboniferous. — U. S. Geol. 
Surv. Bull. No. 80, 279 pp., Washington, 1891. 

733 — The Silurian-Devonian boundary in North America, i. The 
Chapman sandstone fauna. — Am. Jour. Sci. 4th ser. v. IX, pp. 
203-213, 1900. 

734 — On dual nomenclature in geological classification. — Am. Jour. 
Sci. 3d ser. 47, pp. 143- 1894. Brief notice of rocks in Maine 
of the same formation as the Catskills. 
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WILLIAMS, HENRY S.— Concluded. 
735 — Contributions to the geology of Maine. Part i. The Paleozoic 
faunas of Maine. — U. S. Geol. Surv. Bull. No. 165, pp. 15-92, 
pis. i-ii, 1900. 
736 — A new brachiopod, Rensselaeria mainensis, from the Devonian 
of Maine. — U. S. Nat. Mus. Proc. v. 32, pp. 267-269, 2 figs., 
1907. 
737 — On the revision of the mollusk genus Pterinea, Goldfuss. — Proc. 
U. S. Nat. Mus. 34, pp. 83-90, 1908. Describes new genera of 
fossils from Maine rocks. 
WILLIAMSON, WM. D. 
738— History of the State of Maine. — Hallowell, 1832, 2 v. v. i, pages 
174-182 giving account of the principal rocks and minerals 
then known in the State. 
WILLIS, BAILEY. 
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671, 672, 673, 674, 675, 67eA 
Sandstone 271, 272, 274, 343, 352, 426, 

555, 575, 609, 656, 669, 660, 735 
Sandy River 271 
Sanford 140, 271, 388, 535, 707 
Sangerville 271 
Sawyer Island 272, 564 
Scapollte 271 
Scarboro 271, 272, 346 
Schist 36, 40, 95, 128, 271, 274, 277, 576, 

608, 735 
Schoodic Lake 274 
Sohoodic region 274 
Schoodic River 274 
Schorlonite 390 
Scragly Lake 274 
Seal, fossil 749 
Searsmont 271, 322, 587, 610. 704 



213, 271, 
608, 650- 
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Sebec 271 

Seboois River 272 

Seboomook 274 

Sedgwick Lake 274 

Sericite 128, 213 

Serpentine 271, 608, 656, 657 

Shales 213, 277, 608, 609 

Sheepsoot River 564 

Shells 271, 340, 341, 482, 483, 496, 528, 

634, 750 
Ship Island 271 
Siderite 213 
Sidney 271 
Sienna 658 
Silurian 9, 54, 61, 141, 194, 195, 271, 351. 

533 
Silurian-Devonian Boundary 112, 733 
Silver 27, 123, 213, 606, 636, 655, 656, 657, 

658, 659, 660, 661, 666, 674 676A 
Siterlte 726 
Skowhegan 271 
Slate 36, 96, 125, 126, 129, 208, 

272, 274, 311, 335, 575, 599, 
. 656, 658-676A, 735 
Soapstone 657, 660 
Soda 38, 271 

Sodalite 100, 271, 371, 399, 657, 
Soil 214, 420, 715 
Somerset County 271, 274 
Somerville 183 
Sourdnahunk Stream 272 
South Berwick 350, 358, 749 
Sphalerite 666, 659 
Sphene 271 
Spodumene 271, 401, 521, 660, 669, 672, 

673 
Springs 49, 96, 119 
Spring water 102 
Square Lake 272 
Standlsh 137. 271, 373, 394 
Staurolite 271, 520, 657 
Steatite 271 

Steel 428, 656, 658-661, 670 
Stephanite 213, 656, 660 
Stibnite 213, 656, 657 
Stilblte 271 

Stone 655, 656, 660, 665, 667, 668, 671-676 
Stone implements 256 
Stoneham 74, 99, 106, 107, 108, 132, 134, 

135, 139, 229, 230, 231, 261, 262, 263, 

264, 375, 378, 380, 388, 389. 390, 399, 

401, 405, 438, 511, 512, 518, 519, 527, 

724 
Stow 271, 399, 502, 527 
Streaked Mountain 271 
Stroudwater 53, 202 
Structural materials 659 
Subsidence, coast 575 
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Sugrar Loaf Mountain 272 

Sullivan 27, 271, 370 

Sulphur 272 

Syenite 44, 270, 271, 274, 360, 467, 660 

Syenite porphry 40 

Sysladobsis Lake 274 



Taconlc system 22, 206, 209, 244, 271* 

Talc 213, 271, 656, 660 .. 

Tantalum 394, 672 

Tellurium 271 

Telos Lake 271, 272 

Tepidolite 666 

Tertiary 130, 157, 271, 340, 458 

Teschenites 735 

Tetrahedrite 213, 656, 660 

The Porks 274 

Thomaston 200, 271, 436 

Tin 62, 259, 271, 274, 287, 316, 356, 357, 
558, 599, 650, 656, 657, 660, 676A, 
687, 688 

Titanite 128 

Topaz 40, 74, 99, 108, 192, 375, 380, 390, 
395, 405, 406, 519, 656, 657, 659, 664, 
673 

Topsham 83, 106, 271, 317, 544, 592 

Tourmaline 36, 40, 103, 117, 128, 172, 198, 
213, 216, 230, 246, 248, 260, 271, 274, 
374, 377, 382, 385, 388, 396, 399, 403, 
404, 406, 406, 480, 515, 517, 536, 
543, 590, 614, 654, 666, 667, 659, 
664, 665, 666, 669, 670, 671, 672, 673, 
676A 
735 



674, 675, 

Trachytes 

Trappean rocks 271 

Traveller Mountain 271, 272 

Tremolite 213, 271 

Tremont 271 

Trian^ulation, see U. S. Geol. Sur- 
vey 

Triloblte 337 

Triphylite 510, 666 

Tripoli 667 

Trlpolite 656, 660 

Tunk Pond 267 

Turner 271 

Typhoid fever 462, 716 
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Umbagrog Lake 271 
Umsaskis Lake 272 
Underground waters 50, 95, 222, 223, 

Union, Maine 271, 274, 589 



Upper St. John Spring: 272 
Upper Silurian 162, 196 



Vanceboro 436 

Veins, segrregrated 212 

Vesuvianite 388 

Vinalhaven 47, 176, 183, 236, 271, 274, 

344, 730 
Volcanic areas 47, 240, 241 
Vocanlc Series 596 
Volcanlcs 30, 48, 78, 729. 730 

W 

Wad 271, 660 
Waldo County 271, 413 
Wales 641 
Walrus 71, 221 
Warren 201, 271, 274 
Washingrton County 271 
Waters, quality of 197, 640 
Water power 5, 6, 529, 713, 714 



Water resources. 

Survey 
Water storage 5, 6 
Waterford 271, 372 
Waterville 45, 208, 



U. S. Geol. 



271, 274, 302, 311, 



Webster Stream 272 

Well-boringrs 116 

W/ells 49, 51, 97, 98, 149, 223, 427 

Wells, Maine 66 

West Bethel Spring 272 

Westbrook 202, 349, 482 

Wild lands 272, 307 

Wind action 627 

Windham 271, 520 

Winslow 62, 26 

Winthro-p 271 

Wiscasset 271 

Wolframite 213, 

Woodstock 271, 

Woolwich 271 



271, 287, 316. 355 



271 
414 



York 271 

York County 55, 271, 707 

Yttrocerite 274 



Zinc 123, 213, 271, 606, 660, 672, 673, 674. 

675, 676A 
Zircon 128, 183, 271, 274, 839, 657, 688 
Zoislte 128 
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Acadia Aqueduct Co., reference 

to 14 

Allagrash River, logrgring on 38 

storagre on 20 

Ambejejus Lake, logging on. . . 50, 51 
American Realty Co., reference 

to 59 

American "Wloolen Co. v. Kenne- 
'l>ec Water District, case cited 67, 89 

Amherst, discharge at 98 

Andover, water supply of 13 

Andover Water Co., reference 

to 13 

Androscoggin River, court de- 
cision on 84 

discharge of '. 149 

loggring on 33, 59, 61, 62 

storage on ... .24, 25, 26, 142, 148 

water used in log-driving 60 

Aroostook River, storage on... 20 

Ashland, water supply of 13 

Ashland Light & Water Co., 

reference to 13 

Ashley v. Pease, case cited .... 82, 89 

Auburn, water supply of 13 

Auburn Water Works, refer- 
ence to 13 

Auburn v. Union Water Power 

Co., case cited 65, 88 

Augxista, power at 129 

rainfall at 12 

water supply of 13 

Augusta Water District, refer- 
ence to 13 

Austin Btream, storage on. 28, 122, 128 
Avon Mfg. Co. V. Andrews, 

case cited 82, 89 

Azlscohos Dam, discharge at.. 151 
rainfall at 12 



Babb, Cyrus C, reference to.. 1, 42 

report by 2, 3 

Bagaduce River, storage on... 21 
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14 

136 
42 
52 
10 

166 
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Balleyville, discharge at 96 

Bangor, discharge near 105 

water supply of 13 

Bangor Railway & Electric 

Co., reference to 13, 15, 16 

Bangor Water Board, reference 

to 13 

Bardwell v. Ames, case cited.. 82, 89 

Bar Harbor, rainfall at 12 

water supply of 18 

Bar Harbor Water Co., refer- 
ence to 

Bar Harbor & Union River 

Power Co., reference to 

Barrett & Lawrence, reference 

to 

Barrows, H. K., reference to.. 
Baskahegan Stream, logging on 
Bastln, Edson S., reference to.. 

report by 

Bath, water suuply of 13 

Bed of river, law of 60,81 

Belfast, water supply of 13 

Belfast Water Co., reference to 13 

Benton, water supply of 13 

Berlin Mills Co., reference to.. 59 

Berwick, water supply of 13 

Berwick . Water Co., reference to 13 

Bethel, water supply of 13 

Bethel Water Co., reference to 13 
Bi'bbers Island Wafer District, 

reference to 

Bibliography of Geology, report 

on 

Blddeford, water supply of.... 
Blddeford & Saco Water Co., 

reference to 13, 15 

Big Machias River, storage on 20 

Bingham, power at 129, 132 

water supply of 13 

Bingham Water Co., reference 

to 13 

Blake v. Madlgan, case cited . . 83, 88 

Blue Hill, water supply of 13 

Blue Hill Water Co., reference 

to 13 

iBombazee Rips, power at 129,132 
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Boom companies, law of 71 

Boothibay, water supply of 13 

Boothbay Water Co.. reference 

to 13 

Boothbay Harbor, water supply 

of 13 

Boothbay Harbor Water Co., 

reference to 13 

Boundary of waters, Law of .. 67, 68 
Bowdoin Collegre, reference to. .10, 185 

Brewer, water supply of 13 

Brldgton, water supply of 13 

Bridgrton Water & Electric Co., 

reference to 13 

Bristol, water supply of 13 

Brooks V. Cedar Brook & C. 

Imp. Co., case cited 72, 88 

Brown, Prof. C. W., reference 

to 10 

Brown v. Ohadbourne, case 

cited 68, 78, 81, 88 

Brown v. Gerald, case cited.. 71, 72, 89 

Brownville, water supply of 13 

Brownville Junction, water sup- 
ply of 13 

Brownville-Maine Water Co., 

reference to 13 

Brunswick, water -case, refer- 
ence to 84 

water supply of 13 

Brunswick & Topsham Water 

Co., reference to 13 

Buckfield, water supply of 13 

Buckfield Water Power & Bleo- 

tric Ligrht Co., reference to.. 13 

Bucksport, water supply of 13 

Bucksport Water Co., reference 

to 13 

Butler V. Huse, case cited 73,88 

C 

Calais, water supply of 14 

Camden, water supply of 14 

Camden & Rockland Water 

Co., reference to 14, 16 

Campfbell Brook, storage on 

22,111,112 

Canal Co. v. Hill, case cited.. 82, 83, 89 

Canals, law of 68, 71, 72, 83, 85 

Cape Elizabeth, water supply of 14 

Carding mills, law of 71 

Caribou, water supply of 14 

Caribou Water, Light & Power 

Co., reference to 14 

Carrabassett River, storage on 

23, 123.128 

Carratunk, power at 129, 132 

Carrying Place, power at 129,132 
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Casco Bay quadrangle, geology 170 

Castlne, water supply of 14 

Castine Water Co., reference 

to 14 

Cathance River, storage on 21 

Channel excavation, law of 67 

Chase Stream, power at 129,132 

Cherryfleld, water supply of 14 

Cherryfleld Water Co., refer- 
ence to 14 

Chestervil'le, water supply of.. 14 
Chesuncook Dam, rainfall at.. 12 

Chicopee River, reference to 74 

Clark V. Nash, case cited 74,89 

Clay, occurrence of 180, 184 

Clinton, water supply of 14 

Clinton Water Co., reference to 14 
Coastal Basin No. 1, storage 

on 21, 25, 26 

Coastal Basin No. 2, storage 

on 21,25,26 

Coastal Basin No. 3, storage 

on 22, 25, 26, 107, 112 

Coastal Basin No. 4, storage 

on S, 26, 163, 165 

Coburn Aqueduct Co., reference 

to 16 

Cobbosseecontee Stream, dis- 
charge of 140 

storage on 23,127,128 

Cold Stream, reference to 79 

Colonial Ordinances, quotation 

from 64,66,68,88 

reference to 63, 64, 65, 67, 68 

Columbia Falls, water supply 

of 14 

Columbia Falls Water & Elec- 
tric Light Co., reference to.. 14 
Conant v. Jordan, case cited. 64, 67, 89 
Constitution of Maine, quota- 
tions from 70 

reference to 70, 88 

Constitution of U. S., quotation 

from 74,88 

reference to 74. 75 

Corinna. water supply of 14 

Corinna Water Co., reference 

to 14 

Cornish, rainfall at 12 

Corporation charters, repeal of 86 

Corporations, law of 85 

Cotton gins, law of 71 

Covel V. Hart, case cited 82,88 

Cram, Prof. M. P., reference 

to 10,185 

Creeks, law of 68 

Crocket v. Millett. case cited.. 73, 88 
Crooked River, storage on. .24, 154, 156 
Cumberland, water supply of.. 14 
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Damariscotta, water supply of. 14 
Damarlscotta River, storage on 

22,111,112 

Dams, law of. 69, 72, 73, 76, 83, 87 

inspection of 86 

reference to 85 

Danf orth, rainfall at 12 

water supply of 14 

Danf orth Water Co., reference 

to 14 

Davis V. Getchell, case cited... 76, 88 
Davis V. Wlnslow, case cited 

76,77,88 

Dead River, discharge of 138 

logging on 58, 59, 61 

storage on 23,118,128 

Dead River Driving Co., refer- 
ence to 54 

Deer Isle, water supply of 14 

Dennys River, storage on 21 

Deshon v. Porter, case cited . . 82, 88 

Devonian Age, reference to 168 

Dexter, water supply of 14 

Dexter Water Board, reference 

to 14 

Diahase, occurrence of 178 

Diorite, occurrence of 174 

Domestic use, law of 65,76 

Dover, water supply of 14 

Dover & Foxcroft Water Dis- 
trict, reference to 14 

Duck Trap River, storage on 
22,108,112 
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East Machias, water supply of 14 
East Machias Light & Water 

Co., reference to 14 

Eastport quadrangle, geology 

of ; 166 

Eastport, rainfall at 12 

water supply of 14 

Eastport Water Co., reference 

to 14 

Eden, water supply of 14 

Electric lighting, law of 71 

Electric power, law of... 72 

Electric power, transmission of 86 
Elliott V. Sheperd. case cited . . 82, 88 

Ellsworth, rainfall at 12 

water supply of 14 

Eminent domain, law of 70 

reference to 71, 72 

Errol, discharge at 149 

Brrol Dam, rainfall at 12 

Eusftis, rainfall at 12 
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Fairfield, power at 129 

rainfall at 12 

Falmouth, water supply of 14 

Farmington, discharge near 138 

rainfall at 12 

water supply of 14 

Farmington Water Plant, ref- 
erence to 1* 

Farmington Falls, water supply 

of 14 

Farmington Falls Water Co., 

reference to 14, 16 

Feldspar, occurrence of 173 

Fernald v. Knox Woolen Co., 

case cited 67, 88 

Fish River, storage on 20 

Floatable Streams, law of .78, 79, 80, a 

Flowage, law of 73, 74, 95 

Flutter wheels, law of 84 

Foreside Water Co., reference 

to 14 

Forest district, area of 32 

Fort Fairfield, water supply of 14 

Fort Kent, discharge at 90 

water supply of 14 

Fort Kent Water Co., reference 

to 14 

Foster, Henry W., reference to 156 

Foxcroft, discharge at 104 

water supply of 14 

Frankfort, water supply of 14 

EYanklin, water supply of 14 

Franklin Co., reference to 84 
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to 14 
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ence to .• 14 

Freight rates 34,59,61,62 
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to 14 
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Fryeburg Water Co., reference 

to 14 

Fulling mills, law of 71 
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Gabbro dikes, occurrence of 178 
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G^les System, reference to 17 
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Gardiner Water District 14, 16 

Garnet, occurrence of 175 
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for 185 

•description of 10 

Geology, bibliography of. . .10, 185, 188 

Casco Bay quadrangle 170 

Eastport quadrangle 166 

Index 243 

Portland quadrangle .... 170 

Publications, list of 186 

Resources, report on 166 

Glaclation, occurrence of 179 

Giieiss, occurrence of 173 
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109,112 
Goose River Stream, storage on 

22,110,112 

Gorham, N. H., rainfall at 12 

Gorham, water supply of 14 

Gorham, Water Co., reference 

to 14 

Grand Falls, power at 93 

Granite, occurrence of 178 

Gray & Saco Water Power Co., 

reference to 82, 88 

Graywackes, occurrence of 183 

Great Northern Paper Co., ref- 
erence to 43, 44 

Great ponds, definition of 64,65,67 

enlargement of 68 

outlets of 66 

reference to 66, 68 
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of 100 

Greenville, rainfall at 12 

water supply of 14 

Greenville Water Co., reference 

to 14 
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reference to 17 
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Guilford, water supply of 14 

Guilford Water Co., reference 
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ence to 14 

Hammond v. Woodman, case 
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Hampden Water Co., reference 
to 14 

Harrison, water supply of 14 
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Hartland, water supply of 14 

Hartland Water Co., reference 

to 14 

Head of water, law of 82, 83, 84 

Head v. Amoskeag Mfg. Co., 

case cited 74, 89 

Hebron, water supply of 14 

Hebron Water Co., reference to 14 

Hermon, water supply of 14 

Hermon Water Co., reference 

to 14 

Higgins Beach, water supply of 14 
Hillside Water Co., reference to 14, 17 
Holden v. Robinson, case cited 78, 88 
Hollings worth & Whitney Co., 

reference to 136 

Hollingsworth & Whitney dam, 
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Holmes, Mr. Justice, opinion 

by 74 
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Horsepower, formula for 28 

law of 84 
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value of 33 

Houlton, rainfall at 12 

water supply of 14 

Houlton Water Co., reference 

to 14 

Howe V. Weymouth, case cited 75, 89 
Hulling Machine, power at 129, 132 

I 

Imbesheid v. Old Colony R. R. 

Co., case cited 75,89 

Inches of water, law of 83 

Indian Pond, power at 129,132 

Irrigation, law of 76 

Isele V. Arlington Saving Bank, 

case cited 75, 89 

Island Falls, water supply of.. 15 
Island Falls Water Co., refer- 
ence to 15 

Isle au Haut, water supply of.. 15 
Isle au Haut Water Co., refer- 
ence to 15 
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Jackman, water supply of 15 

Jackman Water Co., reference 
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Jonesport, water supply of 16 

Jonesport Light & Water Co., 
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cited 70, 88 
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Katz, P. J., reference to 10 

report by 170 
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o' 105 

run-off curve for 30,106 

Kennefbec Logr-drlvlng Associa- 
tion, reference to 54 

Kennebec River, discharg-e, of .130, 135 

logging on 33, 54, 61, 62, 130 

power projects 129 

present 130 

proposed 131 

run-off curve for 30, 136 

storage on 23, 25, 26, 113, 128 

water used in log driving 55 
Kennebec Water District, ref- 
erence to 13,16,17 

Kennebec Water Power Co., 

reference to 54 

Kennebunk, water supply of... 15 
Kennebunk River, storage oii 

^ 25,163,165 

Kezar Falls, water supply of.. 15 
Kezar Falls, Water Co., refer- 
ence to jc 

Kilowatts, formula for [ 28 

Kingfleld, water supply of....!! 15 
Klngfleld Water Co., reference 

to 25 

KIttery, water supply of....!!! 15 
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ence to 2g 

Knox V. Chaloner, case cited ... 79, 88 
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Description of ig 
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Androscoggin River ....!!! 

^ 24,25,26,142.148 

Aroostook River 20 
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Big Machias River.....'.*! 20 
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Cobbosseecontee Stream . . 

23,127,128 

Crooked River 24,154,156 

Damariscotta River. .22, 111, 112 

Dead River 23,118,128 
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Duck Trap River.... 22, 108, 112 
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River 22 
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Goose River 22. 107, 109, 113 

Goose River Stream. .22, 110, 112 
Kennebec River 

23,25,26,114,128 

Kennebunk River ... .25, 163, 165 
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Little River 21 
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24,147,148 
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.22, 108, 112 
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Pemaquid River 22, 111. 112 

Penobscot River 22, 25, 26 
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Pleasant River. . . .21, 24, 155, 156 

Presque Isle River 20 

Presque Isle Stream 20 
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Roach River 23,116,128 
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St. John River 20,25,26 

3aco River 24, 25, 26. 158, 161 

Sandy River S, 124, 128 
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Sebasticook River. . . .23, 125, 128 

Sheepscot River 22,112 

Spencer Stream 23, 120, 128 
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Tunk Stream 21 
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Lee, Prof. L. A., reference to.. 10, 185 
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Legislature, power of 65, 71 
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water supply of 15 

Lewlston Water Works, refer- 
ence to 15 

Liberty, water supply of 15 

Liberty Water Co., reference to 15 
Lily Water Co., reference to... 14 
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cited 73,88 

Lincoln Water Co., reference to 15 
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Lisbon Falls Water Co., refer- 
ence to 15 

LisTbon Water Co., reference to 15 

Lisherness, E., reference to 96 
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storage on 24,147,148 
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age on 20 
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on 24.161 
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Llvermore Falls, ralnffall at 12 

water supply of 15 

Llvermore Falls Water District 15 

Lockwood Dam, power at 129 

Log driving, 

cost of 41, 42, 45, 46, 47, 48, 

49, 50, 51, 52, 53, 54, 
57, 58. 59, 60, 61, 62 

law of 7. 77, 78, 79. 80. 81, 82 

water required for.. 40, 43, 55, 60 
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Dead River 58, 59, 61 
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Branch 45, 50, 53, 61, 62 

Pistol Lake 52 

Saco River 33 
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St. Francis River 38 
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